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Double gun recoil in action. “Kick” of army’s new atomic 
cannon being cushioned by two recoil motions. Gunner to the 
left, standing about 75 feet from the 280-MM gun, has just 
twisted the handle on the firing key by which the weapon is 
electrically fired. See Page 31 for an article on this weapon. 

















COMING EVENTS 
OF INTEREST 
TO ALL 
MEMBERS 





January 26, General Meeting 


Speaker: E. E. Benzenberg, Senior Coordinator, Hull 
Division, Gibbs and Cox, Inc. 

Subject: “S. S. United States.” 

Mr. Benzenberg will give a description of the $70,000,000 
superliner of the United States Lines. He is a member of the 
organization responsible for the design of the United States, 
the ship which holds the transatlantic speed record. 

Movies of the ship at sea during tests will be shown. Fea- 
tured will be the ship’s fire-resisting hull construction. 

A model of the United States will be on display, as will 
the cup which she captured from the Queen Mary. 


January 28, Noon Luncheon Meeting 


Speaker: Fred C. Justice, Publisher, Mobile Homes Manu- 
facture and Buyer’s Guide. 

Subject: “Vacations with Trailers can be Universal.” 

Mr. Justice will tell you how to combine business with 
pleasure, or how to convert your business trips into vacation 
trips via use of a trailer. 


February 2, Gas, Fuels and Combustion 
Section 
Speaker: Dr. Donald J. Bergman, Chief Engineer, Uni- 


versal Oil Products Company, Des Plaines, Illinois. 

Subject: “The Case of the Vibrating Stack,” an engineer- 
ing “who dunnit.” 

Down in the Bahrein Island in the Persian Gulf, Uni- 
versal Oil erected a thermal cracking unit, including the 
heaters and a self-supporting stack. Later, an investigation 
of extreme vibration in the stack during 25-30 m.p.h. winds 
showed poor ground under the foundation which eliminated 
charges of poor design. However, another case in England 
at a later date on which much more data was available 
brought out another most intriguing cause. Dr. Bergman 
will tell how a music tuning fork held the answer to the 
problem. Everyone is invited. 


February 9, General Meeting 


Speaker: James M. Barker, engineer, banker, merchant 
and scholar; now Chairman of the Board, Allstate Insurance 
Company. 

Subject: “The Middle East—Geographical Solar Plexus.” 





Mr. Barker has had a long and varied professional career 
which included a special mission to Iran for Overseas Con- 
sultants, Inc., and one to Turkey for the World Bank. He 
feels that the Middle East is especially important to the 
United States. If a blow were struck there, he believes, it 
could be our undoing. Our position in the Middle East is a 
lost and hopeless one, Mr. Barker thinks, unless the new 
administration takes a realistic attitude in this turbulent part 
of the world. 


February 16, Electrical Section 


Speaker: J. M. Clayton, Westinghouse Electric Corpora- 
tion. 

Subject: “Lightning Protection for Power Systems,” or 
“Application of the Synchronograph for Solving Lightning 
Problems.” 

Mr. Clayton’s presentation will review our present knowl- 
edge of lightning and its effect on power systems, including 
analytical methods of solving lightning and arrester appli- 
cation problems. The use of a new instrument known as 
the “Synchronograph,” for solving several types of lightning- 
protection problems, will be described in detail. An applica- 
tion problem on cable-connected equipment will be demon- 
strated. 


February 18, Junior Division 
Speaker: Dr. E. R. Whitehead, Secretary of the Illinois 


Professional Engineers Examining Committee. 

Subject: “The Registration of Engineers.” 

Dr. Whitehead is a well-informed source of information 
on matters relating to the registration of engineers. After 
an informal outline talk, the meeting will turn to a discussion 
round table, with Dr. Whitehead handling any and all ques- 
tions relating to the subject. 
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Turnpike Financing and 





Construction 








From our dictionaries we find the 
word “turnpike” defined as a road hav- 
ing a tollgate. Recently I have seen 
turnpikes defined collectively as “To- 
morrow’s Highways Today.” As de- 
signed and constructed, today a modern 
turnpike is an express highway pro- 
viding its users with a green light from 
terminus to terminus. It is a highway 
with a minimum of four lanes wherein 
all left turns and cross movements of 
traffic are eliminated through vertical 
separation of grades at all intersections; 
opposing streams of traffic are separated 
horizontally by means of a medial di- 
visor thereby materially reducing the 
hazard of sideswiping; wide shoulders 
are provided to permit disabled vehicles 
to park off the traveled lanes; marginal 
friction is eliminated through a com- 
pletely controlled right-of-way with ac- 
cess and egress permitted only at pre- 
determined points where traffic inter- 
changes are provided for such purposes; 
and grades and curves are designed to 
provide safe movement of all classes of 
vehicles at relatively high speeds. 

The ultimate completion of a major 
turnpike necessitates the successful ac- 
complishment and close coordination of 
six phases which may be called the car- 
dinal elements in the development and 
operation of revenue bond projects. 
These elements, which I would like to 
discuss individually, include adminis- 
trative, legal, engineering, financing, 
construction, and maintenance and op- 
eration functions. Since the duties of 
the consulting engineers are not con- 
fined to the engineering functions, but 
rather over-lap into all the other ele- 
ments, it was considered that a discus- 
sion of all phases would prove of 
interest. 





Mr. Donnelly is a partner in the J. E. Grainer 
pany, C Iting Engi s, Baltimore, Md. He 
has been associated in the design and construction 
of turnpikes in several states including Ohio and 
Pennsylvania. Mr. Donnelly gave this talk before 
the Western Society of Engineers at the Society's 
Headquarters on November 10, 1952. 





MIDWEST ENGINEER 


By E. J. Donnelly 


Administration 


First and foremost is the Adminis- 
trative Function upon which the suc- 
cessful completion of all other phases, 
as well as the project itself, is dependent. 
The proper execution of this function 
is the responsibility of the commission 
or authority, and is the major factor 
contributing to the success of the 
project. 


In addition to administrative controls 
and the establishment of general poli- 
cies, one of the major problems facing 
executive management is that of organ- 
ization. The commission must select and 
organize a team which will share the 
responsibilities of the various phases 
leading to the successful accomplish- 
ments of the undertaking. In addition 
to the commission and its organization, 
the team will include legal counsel, con- 
sulting engineers, traffic engineers, fi- 
nancial advisors and a trustee. Subse- 
quent to the sale of bonds, the team 
must also include designing engineers, 
contractors’ and an engineering force 
to supervise construction. In addition, 
the commission must develop iis own 
organization to carry out such functions 
as general administration, adminis- 
trative engineering, fiscal control of 
construction funds, right-of-way acquisi- 
tion and public relations. Following 
completion of construction, this organ- 
ization must be augmented with person- 
nel as required to perform such func- 
tions as maintenance and repair of road- 
way and structures, operation of the 
facility, police patrol and fiscal control 
of revenues and expenditures. When one 
considers that a commission or authori- 
ty, in order to build a major turnpike, 
must authorize the issuance of revenue 
bonds in amounts measured in hundreds 
of millions of dollars, control the expen- 
diture of construction funds in similar 
amounts, and handle the disposition of 
revenues amounting to tens of millions 


of dollars, then the tremendous size and 
scope of the undertaking and the heavy 
responsibilities placed upon executive 
management can be fully appreciated. 


The Legal Function 


Another phase in the development of 
the project is the Legal Function. The 
initial legal step requires that legisla- 
tive requirements be fully met in the 
form of sound workable enabling legis- 
lation. Then, under the general head- 
ing of Legal Functions, we must con- 
sider the services of bond counsel who 
are responsible for all legel matters re- 
lating to the financing of the entire 
cost of the project. In addition to certi- 
iying to the legality of the issue and 
all proceedings connected therewith, 
bond counsel must also prepare the trust 
indenture which is a trust agreement 
between the commission and the trustee. 
This agreement becomes the basic con- 
trol of construction and reyenue funds, 
duties of the trustee and consulting en- 
gineers, insurance requirements, estab- 
lishment of reserve funds and various 
other covenants in the administration 
and operation of the project. 

Another very important component of 
the Legal Function is the acquisition 
of land necessary to furnish a right-of- 
way for the project. One can readily 
realize the magnitude of the difficulties 
involved in acquiring the numerous par- 
cels of real estate required for such a 
project, and in the related problems 
of consequent damages to severed and 
adjacent properties. The importance of 
this element cannot be over emphasized 
because it very often controls the tim- 
ing of construction operations and, con- 
sequently, controls construction comple- 
tion which means that delays in 
construction completion will result in 
loss of revenues and increased cost of 
construction by extending the period 

(Continued on Page 4) 











(Continued from Page 3) 
over which interest during the construc- 
tion stages must be paid. 

In addition to the acquisition of right- 
of-way, there are legal negotiations 
which must be conducted with the va- 
rious utility companies, the plants of 
which are affected by the construction 
and operation of the facility. Also, fall- 
ing under the general heading of Legal 
Functions are the contractual relation- 
ships between the commission and va- 
rious engineering firms, contractors, 
material suppliers and manufacturers. 

Engineering 

The next phase of the project is the 
Engineering Function. This phase cov- 
ers the operations of the consulting en- 
gineers in developing the engineering 
report and the traffic engineers in pre- 
paring the traffic and earnings report, 
such reports providing the basic data 
for determining the financial feasibility 
of the project. These reports also pro- 
vide the basic documents to be used 
in marketing the bonds. 


The first step is the development of 
traffic-desire lines in the area to be 
served in order to establish the limits 
within which the project can be feasibly 
located from a traffic service standpoint. 
Within the established limits several 
routes, which are determined feasible 
from a construction standpoint, are de- 
veloped for study purpose. Comparative 
preliminary estimates of costs and reve- 
nues are then prepared to determine 
which of the routes will provide the 
best relationship of cost to traffic serv- 
iceability. From that point, the consult- 
ing engineers develop the preliminary 
location and the engineering report, and 
independently of this work, the traffic 
engineers prepare the detailed analysis 
of traffic and earnings. 

In the development of the engineering 
report, topographic, hydrographic and 
cadastral surveys constitutes the first 
step. For the Ohio Turnpike, aerial sur- 
veys, supplemented with such ground 
controls as were necessary to assure 
specified accuracies, were used. From 
these surveys photogrammetric maps 
were developed and used for determin- 
ing the preliminary location of the 
route. The maps covered a band 1000 
feet in width and showed contour lines 
at five-foot intervals. All buildings, 
roads, oil and gas wells, primary utility 
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lines, streams and land culture were 
also indicated on the maps. The accura- 
cy of the maps was proven by the mini- 
mum of line change required during 
the final -location. From the standpoint 
of saving in time and cost, the economy 
of this method was proven. 

Modern turnpikes have been devel- 
oped on the cardinal safety features 
mentioned hereinbefore designed to 
minimize highway accidents resulting 
from several of the major causes. 

Analyses of accident records show 
that these provisions have helped to re- 
duce accidents of the types that occur 
on highways constructed with one or 
more but not all four of these safety 
features. However, over the 10-year pe- 
riod of modern turnpike operation, it 
has become apparent that there is a 
marked difference between turnpike and 
normal highway operation of vehicles. 
A rather distinct difference has been 
disclosed in the mental reactions, driv- 
ing habits and attentive alertness of 
motorists on ordinary highways as com- 
pared to turnpike patrons. Continuous 
unobstructed and uninterrupted travel 
for long distance has an effect upon the 
turnpike operator’s mental attitude 
which differs from the effect upon the 
attitude of operators on ordinary high- 
ways, even though dual lane as well as 
2-lane highways be considered. This dif- 
ference in mental reaction surely ae- 
counts for certain types of accidents 





which occur on limited or denied access 
highways, in spite of the elements of 
safety which have been incorporated in 
the construction of these highways. The 
motorists and truck operators on turn- 
pikes seem to feel that with payment of 
tolls they are entitled to a certain re- 
linquishment of vigilance. 

All types of serious accidents, what- 
ever their cause, have not yet been 
eliminated by physical safety design 
features so far utilized. 

Because of their frequent occurence 
and the seriousness of their nature, ac- 
cidents of three types on turnpikes stand 
out as examples of the need for addi- 
tional safety features of design. These 
accident types are: 


1. Accidents resulting from vehicle 
crossings of the median. 

2. Running down pedestrians. 

3. Rear-end collisions. 

On ordinary dual highways as well 
as on turnpikes, one of the major ac- 
cident causes is the crossing of the me- 
dian. If the opposing lanes are clear, 
such accidents result in damages to one 
car only. If the opposing lanes are 
occupied, however, the ensuing head- 
on collision involves two vehicles or 
more. 

It may be that the ease of traveling 
continuously and uninterruptedly has a 


certain lulling effect on motorists. It 
(Continued on Page 10) 
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Radio: Founder of a Dynasty 








Modern technology is exerting and 
has exerted an immense impact, not only 
on our industrial structure, but also 
upon our social and intellectual frame- 
work. For example, the automobile not 
only has built an industry producing 
profits and jobs, but at the same time 
has changed the life of a nation by mak- 
ing travel and transportation more con- 
venient and available. 

Radio has been one of the major 
technical influences in changing our way 
of life. In the past half century it has 
been influential in three areas. 

1. As a major manufacturing and 
service industry, providing consumers’ 
goods and point-to-point communica- 
tion. 

2. As the disseminator of entertain- 
ment and information, with a strong im- 
pact on our culture and _ political 
systems. 

3. As the incubator of scientific and 
technical ideas of widespread interest 
and application. 

The first two areas have received wide 
attention; indeed, their importance is 
recognized by everyone. Each could be 
made the subject of an extended dis- 
cussion. However, I wish to place pri- 
mary emphasis on the third area, the 
impact of radio on scientific and tech- 
nical thought. 

Radio, more than any other existing 
industry, may be the prototype of our 
future industrial progress. Its beginnings 
do not stem from the slow cut-and-try 
development of artisans and _practi- 
tioners, as the railroad and the automo- 
bile were built upon coach travel. Nor 
does radio result from the so-called 
“flash of genius” of the inventors as 
the great development of mechanical 
power is commonly believed to have 
done. Although such artisans and in- 
ventors have made important contribu- 
tions, yet radio had little stimulus from 
prior technology. Its beginning stems 





The author of this article, W. L. Everitt, is Dean, 
College of Engineering, University of Illinois, Ur- 
bana, Ill. He presented this as part of the Commu- 
nicati Symposium of the Centennial of Engineering 
in Chicago on September 11, 1952. 
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rather from fundamental physical re- 
search and mathematical interpretations. 

Of the six eras into which I have 
divided the history of radio, the first 
is The Era of Fundamental Scientific 
Research, extending from 1860 to 1895. 

The other five eras seem to me to be 
these: 

1895-1920—The Era of System and 
Device Development. 

1920-1930—The Era of Industrial and 
Spectrum Expansion. 

1930-1940—The Era of Engineering 


Analysis. 

1940-1945—The Era of Military 
Development. 

1945- —The Electronic Era 


Manifestly, no sharp line separates 
these—or any other—historical periods. 
The activities begun in one era continue 
throughout all subsequent periods, al- 
most always on a continually expanding 
basis. 


1860-1895 The Era of 
Fundamental Scientific Research 


Radio communication, though based 
upon the work of early electrical ex- 
perimenters such as Faraday, Oersted 
and Ampere, is generally considered to 
start its history with the mathematical 
researches of Clerk Maxwell. Oersted 
had discovered that moving charges, 
that is a current, produced a magnetic 
field. Faraday discovered that a conduc- 
tor moving in a magnetic field produces 
an electric force; Maxwell recognized 
these as phenomena which could be rep- 
resented mathematically by two equa- 
tions relating magnetic and electric 
fields. The simultaneous solution of 
these equations showed that electro- 
magnetic fields can exist and that such 
fields move with a velocity equal to the 
ratio of two electric and magnetic units. 
That ratio, independently determined by 
electric and magnetic measurements, is 
equal to the velocity of light. This 
mathematical discovery, made by pure 
analysis, both indicated the strong 
probability that light is electromagnetic 
in character, and predicted that similar 





waves could be produced by changing 
currents or accelerated charges. 

Maxwell, who had started his work in 
1860, made his important contribution 
in 1865 at the age of 34. He showed 
no interest in the practical application. 
He did, however, recognize its scientific 
importance, for he wrote in a letter to 
a friend, “I have a paper afloat, with 
an electromagnetic theory of light which 
till I am convinced to the contrary, I 
hold to be great guns.” He did his work 
in the free atmosphere of the Univer- 
sity, being a Professor of Natural 
Philosophy, first at the University of 
London, and later at the University of 
Cambridge Cavendish Laboratory, an 
environment which contributed other 
great fundamental workers such as Lord 
Rayleigh, J. J. Thompson, and Ernest 
Rutherford. 

Twenty-two years later, in 1887, an- 
other young man, Heinrich Hertz, an 
experimental physicist also working in 
a university atmosphere, produced such 
electric waves with a frequency of about 
100 megacycles, a frequency far below 
that of light but far above that of other 
electrical phenomena of the time. He also 
measured their velocity and demon- 
strated their wave nature by showing 
interference phenomena and focusing ef- 
fects. Since both his transmitter and 
receiver involved spark phenomena, the 
distance was limited to about 25 feet. 

In 1892, another scientist, Sir William 
Crookes, published an article suggesting 
the use of these waves for telegraphy 
across space. He outlined the problems 
which remained to be solved. They were, 
to paraphrase his article: 

1. A simple way of generating waves 
of any desired wave length. 

2. More sensitive receivers. 

3. Tuning systems for making the re- 
ceivers sensitive to certain frequencies 
and insensitive to all others. 

4. Means for directing the waves 
from the transmitter in the direction of 
the receiver. 


(Continued on Page 6) 
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Sir Oliver Lodge, a physicist at the 
University of Liverpool, in 1894 utilized 
the coherer invented by Professor Bran- 
ley in 1892 to increase the sensitivity of 
the receiver, and introduced tuning. In 
1895, Professor Popoff of the University 
of Kronstadt made improvements and 
introduced an extended antenna and an 
earth connection. 

Of equal importance, for its impact 
on later developments, must be men- 
tioned the work on what might be called 
convection currents; that is, the flow of 
current in evacuated spaces. Notable is 
the work of Crookes and the subsequent 
development of a cathode ray oscillo- 
graph by Braun in 1897, the discovery 
of the Edison effect in 1883, and con- 
current work by Elster and Bertel on a 
combination of a heated filament and 
plate in a vacuum, the work of Roentgen 
and the identification of the electron by 
J. J. Thompson in 1897. 


1895-1920 The Era of System 
and Device Development 


All the scientific analyses, experiments 
and conjectures of the first era were 
necessary before the “invention” of wire- 
less by Guglielmo Marconi, who might 
more properly be called the “developer” 
of radio. From 1895 on, the history of 
radio consisted largely of the recogni- 
tion of practical problems which needed 
to be solved and a search for their so- 
lution. These problems were of many 
types: scientific, engineering, organiza- 
tional, financial and social. Men from 
a wide variety of backgrounds made 
their contributions; out of their pattern 
of thinking has grown a new philosophy 
of approach to the supplementing of 
man’s senses and brainpower by the 
technology now called electronics. 

It was Marconi who took the results 
attained by the scientific workers and 
assembled their ideas and devices into 
an operating and useful system. He had 
the inventor’s ability to make the re- 
quired improvements and to drive ahead 
with demonstrations which attracted the 
necessary capital. What Edison was to 
electric power, Marconi was to radio. 
His genius included commercial organ- 
ization and development as well as in- 
vention. He started work in 1894; his 
first demonstrations took place in 1896, 
when he was but twenty-one years of 
age. These led to the formation of the 
British Marconi Company in 1897. 
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Marconi’s most dramatic demonstra- 
tions took place on December 12, 1901, 
when, six days after landing in New- 
foundland, he detected transmissions of 
the Morse letter “S” from a station in 
England. It is interesting to note that 
if the scientists of the day had been 
asked for a prediction, they would have 
said such reception was impossible be- 
cause of the curvature of the earth. The 
success of the experiments led Heaviside 
in England and Kennelley in the U. S. 
to suggest the existence of an ionized 
layer above the earth, a suggestion veri- 
fied and further exploited more than 
twenty years later. 

Marconi recognized the need for 
further scientific development, and se- 
cured the services of Professor J. A. 
Fleming as a consultant in 1899. In 
1904, Fleming applied the Edison effect 
in the development of the first vacuum 
tube detector, a diode. This was one 


- result of the general search for more 


sensitive detectors. Another discovery 
resulted in the independent development 
of semiconductor or crystal detectors by 
Pickard and Dunworthy in 1906. It is 
only now that we are beginning to 
understand scientifically why these 
work, and to expand their utility. In 
this case, invention preceded science. 

In 1897, another important contribu- 
tor, Professor Fessenden of the Univer- 
sity of Pittsburgh, began his work. He 
early recognized that continuous waves 
would have important applications in 
both wireless telegraphy and telephony. 
He provided the impetus for the devel- 
opment of rotating high frequency al- 
ternators, later made practical by Alex- 
anderson and others. He developed the 
principle of the heterodyne, thus trans- 
lating frequencies from one part of the 
spectrum to another. The heterodyne was 
later to prove one of the most important 
devices in the bag of tools available 
to the radio and telephone designer. He 
also demonstrated the feasibility of the 
radio telephone. His contributions were 
great, though the commercial ventures 
organized around him were never finan- 
cially successful. 

Another important source of continu- 
ous waves was the Poulsen Arc, devel- 
oped in 1903. The use of arcs and 
rotating generators was limited to the 
so-called long waves, now called low- 
frequencies in the radio spectrum. At 
the time, this limitation did not seem 
important, because long waves appeared 


best for.long distance application. 

In 1906 the search for a sensitive de- 
tector produced what many consider the 
greatest invention of the twentieth cen- 
tury, the three-electrode tube of De 
Forest. He added a grid to the two- 
electrode tube of Fleming. This turned 
out to be the most important step in the 
development of means for the contin- 
uous control of larger sources of elec- 
trical energy by smaller sources. Control 
was not new—telegraph and telephone 
relays were old at the time—but the 
latter could operate only on an “all or 
none” basis. To a certain extent carbon 
grain telephone transmitters also pro- 
vided a principle of control but their 
utility was limited. Although its versa- 
tility and importance was not recognized 
until later the whole field of electronics 
really began with the invention of the 
three-electrode tube. 

The triode also illustrates one of the 
special contributions of communication 
to engineering. Signals are useful even 
though they are limited to low power, 
sounds we hear might literally be meas- 
ured in fleapower. Although new techni- 
cal devices, like biological creatures, are 
usually small when they are young, if 
they apply in the field of communication 
they can be put to use immediately. 

Contrast this with atomic power, 
which had to be gigantic before it could 
be used at all. The first electromagnetic 
dynamo, starting with the Faraday disk, 
required years of development before it 
produced useful amounts of electrical or 
mechanical power. The audion of De 
Forest, however, found immediate ap- 
plication to the detectors of radio 
signals. 

In 1912 came the next major develop- 
ment. De Forest and Armstrong discov- 
ered independently that if the output of 
a vacuum tube is coupled back to its in- 
put, oscillations can be set up whose 
frequency is easily controllable by a 
simple tuned circuit. Their work re- 
sulted in patent litigation of considerable 
length and acrimony. However, all radio 
engineers agree that each made an ex- 
ceedingly important contribution to the 
utilization of vacuum tubes and our 
understanding of them when associated 
with electrical circuits. 

A new source of alternating current 
of wide frequency range and conven- 
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Future Trends In Aviation 








The expenditures for research and de- 
velopment in the aeronautical sciences, 
broadly defined, now amount to almost 
a billion dollars per year. Though re- 
cently nearly all of this effort is pointed 
toward military application, the impact 
on all forms of aviation is tremendous 
and leads to a rapidly changing picture. 

Commercial Aviation 

Barring major military operations, it 
is anticipated that within fifteen years 
the commercial airlines of the conti- 
nental United States will have a traffic 
load of twenty billion passenger miles 
per year, which will be an increase of 
almost threefold as compared to the pres- 
ent. Air freight will also triple in vol- 
ume. Yet only some 1300 to 1500 air- 
craft will be used on all domestic air- 
lines—an increase in numbers of only 
30 to 50% over the present. 

Research and development will play 
a continuing important role and particu- 
lar emphasis will be placed upon relia- 
bility, comfort, speed and safety. One 
of the prime requisites of really satisfac- 
tory air transport is that it should be 
practically independent of the weather. 
Improvement in detection and control 
systems, such as radar, instrument land- 
ing systems, automatic pilots, etc., have 
brought out a marked improvement in 
reliability in the last few years and this 
trend will continue. Heat de-icing for 
wings and propellers will be improved 
to the point where icing conditions will 
seldom, if ever, be a reason for can- 
celling flights. It is not unreasonable to 
expect that within a few years 99% of 
all scheduled commercial flights will op- 
erate, as compared to the 94 to 95% 
now. This will make a tremendous dif- 
ference in the confidence which the 
travelling public will have in aviation. 

The anticipated increase in speed and 
numbers of all kinds of aircraft, calls for 
improvements in the national air navi- 
gation system. To handle this need, an 
Air Navigation Development Board has 
been set up to promote and coordinate 
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the necessary research and development 
for a universal continental air navigation 
system. It is anticipated that a complete 
air traffic control system will call for a 
fifteen-year program and the expenditure 
for full implementation is expected to 
be well over a billion dollars. This will 
be a very important phase of the im- 
provement in the reliability of commer- 
cial operations. 

In the field of comfort, it is anticipated 
that improvements will be made in the 
elimination of noise and vibration, in 
proper air conditioning and in pressur- 
izing the cabin to ground level condi- 
tions throughout flight. Gust alleviation 
devices will probably also be developed. 
Flying at high altitude in pressurized 
cabins also greatly improves comfort. 
All of these items which will call for 
continuing research and development 
will pay substantial dividends to the 
travelling public in the form of more 
comfortable rides. 


The average speed of the larger pro- 
peller-driven airliners can be expected 
to be in the bracket of the transport 
planes now flying, namely—275 to 325 
miles an hour as exemplified by the 
Douglas DC-6, the Lockheed Constella- 
tion and the Boeing Stratocruiser. But 
propeller-driven aircraft are no longer 
alone in the commercial field. The Brit- 
ish Overseas Airways are now flying 
British designed-and-built jet-transport 
aircraft (DeHavilland Comets) on reg- 
ular runs between London and South 
Africa, at cruising speeds of over 450 
miles per hour. Commercial airlines of 
the United States are negotiating with 
British firms for the purchase of some 
of these jet airliners for immediate 
American use. At least two major 
American aircraft manufacturers have 
commercial jet transports which may be 
available for use within a few years. 
Thus the commercial jet-transport age 
is advancing upon us very rapidly. 

Because of the peculiar characteristics 
of jet engines, in order to obtain reason- 
able fuel economy it is necessary to fly 
very high (around 40,000 feet) as well 
as very fast. This seriously limits the 





versatility of use of jet transports for 
many operations. One school of thought 
contends that the transport aircraft of 
the future, for most freight-carrying and 
for low-level passenger transport, will 
be the turbo-propeller airplane—one in 
which a gas turbine drives a propeller. 
The correctness of this contention can 
not be evaluated until turbo-propeller 
power plants, now under development 
for military uses, are either proven or 
disproven to be feasible. Another school 
contends that the ultimate power plant 
for nearly all aircraft will be the “ducted 
fan” which will achieve the optimum 
combination of fuel economy, range and 
speed. It would be a power plant combin- 
ing some of the features of both the tur- 
bo-jet and the turbo-propeller devices. 
The proof of this contention will have 
to wait at least several years. It is evi- 
dent that the intense competition among 
various power plants is leading to rapid 
improvement in commercial air trans- 
portation. 


On a strict ton-mile basis, aircraft 
can never transport material as cheaply 
as can be done by various means of sur- 
face transportation. The reason is rooted 
in the laws of physics which are not like- 
ly to change. The basic factor involved 
is the so-called lift/drag ratio: the ratio 
of the weight supported divided by the 
resistance to being propelled. Both of 
these quantities are measured in pounds. 
Under optimum conditions the highest 
value of the lift/drag ratio which might 
be realized for airplanes (at least as we 
now know them) is about 25. For rail- 
way freight trains the value is about 125 
and for ocean-going steamships, about 
500. Thus you have to push many times 
harder to propel a pound of weight in 
an airplane than in a railway train or a 
ship. But where time is important, for 
either persons or material, or where the 
geography is such that accessibility is 
a factor, the commercial airplane can 
and does compete very favorably in the 
overall and complete cost of operation 
as compared to surface transportation. 
Thus, there appears to be a very sound 
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(Continued from Page 7) 
economic basis on which to build an 
ever expanding air transport indusiry. 

Safety, like morale, is made up of a 
lot of little things and is always very 
much in the forefront of the thinking of 
the aircraft manufacturer and operator, 
as well as of the passenger. All of the 
items which make for safety continue to 
be under careful scrutiny and study by 
research and development organizations. 
Recently, the Guggenheim Aviation Safe- 
ty Center at Cornell University was es- 
tablished to coordinate and catalyze re- 
search which it is hoped will eventually 
“.. . make flying the safest form of 
transportation.” Although the safety 
record can be improved, it is at the 
present time—everything considered— 
quite remarkable. The fatality rate is 
now about one passenger death per 80,- 
000,000 passenger miles of travel—which 
is about twice as good as the private 
automobile, but substantially poorer than 
railway trains. A recent intensive study 
of the President’s Airport Commission 
(General James Doolittle, Chairman) re- 
sulted in findings and recommendations 
for the construction and use of airports 
and of air traffic control systems which 
will probably be very beneficial in still 
further improving air safety. 

The size of commercial aircraft is de- 
termined more by economic than by the 
technical aspects. Although there is a 
slow trend towards larger sizes for trans- 
oceanic use, it is not likely that there 
will be many, if any, aircraft in the near 
future with more than 100-passenger ca- 
pacity. The bulk of the travel will prob- 
ably be in the 60- to 80-passenger ca- 
pacity, with a substantial number of 
smaller 30- to 40-passenger capacity, for 
short hops and feeder lines. 


Private Flying 


Although it is expected that there will 
be a substantial growth in the use of 
the so-called executive private airplane, 
the light airplane, which is now primari- 
ly a pleasure vehicle, will probably not 
show any great increase in numbers. 
Unless, and until, the light airplane can 
become a practical travel device in all 
kinds of weather, it will probably not 
rise to great importance in the national 
transport picture. The pilot skill re- 
quired, weight and cost of equipment 
for blind flying are such that there is 
now no prospect of the light airplane 
in the hands of the average pilot becom- 
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ing usable for all-weather operations. 


Helicopters 

The rotary wing aircraft, or the heli- 
copter, actually has better prospects for 
practical all-weather use than the light 
fixed-wing aircraft. The helicopter, how- 
ever, is a complicated and very expensive 
device, and is by no means easy to fly. 
Hence, there is very little prospect of its 
becoming widely used in private opera- 
tions for the next decade or so. It is 
proving to be exceedingly useful in mili- 
tary operations, and the impetus from 
the forthcoming developments might 
speed up the time scale of private utili- 
zation in a manner which is not shown 
in the immediate prospects. 

Military 

As contrasted to the trends of commer- 
cial aviation, which may seem a little 
prosaic, the military aviation is well on 
its way to entering the Buck Rogers era. 
Mancarrying aircraft have repeatedly 
flown faster than the speed of sound, and 
the control systems of guided missiles or 
pilotless aircraft appear to some to be 
on the way to making the human being 
obsolete as a pilot, at least in certain op- 
erations. 

The emphasis of military development 
is primarily on speed, automatic control, 
altitude, and range. The attainment of 
high speed performance obviously had 
to wait for the development of greatly 
improved power plants. The rise of the 





turbo-jet engine and rockets made it 
possible for the aeronaut’s dream—flight 
at supersonic speeds—to come true. Be- 
cause of the tremendous power that is 
required, flight at supersonic speed nec- 
essarily penalizes range and payload. 
The very high fuel consumption for high 
speed operations can be partially neu- 
tralized by flying at high altitudes. Hence 
the continuing emphasis on altitude as 
well as speed. Speed superiority is so 
important in military operations that 
the emphasis on. higher and yet higher 
speed for fighter aircraft will probably 
always be paramount. It can be expected 
that operational airplanes which can car- 
ry on combat at supersonic velocities 
and very high altitude will be more or 
less commonplace within a relatively few 
years. 

Though the problems of power plants, 
aerodynamics and structures occasioned 
by high speeds are very severe, they are 
as nothing compared to the complica- 
tions that are involved in automatic con- 
trol. Automatically controlled flight in- 
volves electronic, mechanical and hy- 
draulic devices which are essentially 
substitutes for the eyes, brains and mus- 
cles of a human pilot. There are a num- 
ber of approaches to the problems in- 
volved which are still highly restricted 
because of the necessity of military secre- 
cy, but it can be said that research work 
is going forward rapidly and it is a fer- 

(Continued on Page 21) 
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Fire and the Engineer 








By W. F. Kuffel 


You are unquestionably familiar, in 
a general way, with the tremendous fire 
waste in the United States. This is the 
waste made up of the damage and de- 
struction to property by fire, smoke, 
water, breakage, and soilure. This is 
the loss due to the interruption of busi- 
ness, employment, and the use of prop- 
erty. This is the cost of public and 
private fire protection, the loss of life, 
and personal injury. But this is a waste 
that cannot be measured in dollars. 

Engineers can usually base their con- 
clusions on statistics. But although the 
waste by fire in the United States is 
tremendous, few statistics can be found 
to emphasize the staggering loss. There 
are no figures available, for example, 
on the economics involved in the loss of 
life from fire, nor are there figures avail- 
able on the economic losses due to forest 
fires. Further, there are no figures avail- 
able on losses of wages, rents, and the 
use of property as a consequence of fire. 

However, figures are published for 
the past 77 years showing the paid fire 
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losses. But we must realize that these 
figures are low since there are insur- 
ance carriers who do not report their 
losses to the publishers of the figures. 
In view of the fact that all of the losses 
named above grow daily, the published 
paid losses show a most catastrophic 
picture, and the graphical curve used 
to represent them is constantly going 
higher and higher. While the figures 
available are for a relatively short period 
of time, we interestingly note that dur- 
ing the depression years the fire losses 
were low. Of course, during the war 
years which saw inflationary prices and 
values, the losses show an upward trend, 
but neither the depressions nor the in- 
flations cause fires in the United States. 
Carelessness causes them! 

The fundamental principles involved 
in fire protection are simple and easily 
understood, but their application has 
become a specialized engineering sci- 
ence. Modern industry utilizes a wide 
variety of complex mechanical and elec- 
trical equipment, and the Fire Protec- 
tion Engineer must understand this 
equipment. 


The most practical solution to the 
problem of fire loss is to have an under- 
(Continued on Page 22) 
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Crorar Library 
Notes and News 


The importance of engineering and 
modern methods of production to the 
practical application of new inventions 
is beautifully illustrated by two smali 
books exhibited in the Crerar Library. 
A French physician, Denis Papin, pub- 
lished in 1681 and 1687 reports of his 
invention of the pressure cooker. The 
first of these two thin volumes bore the 
title: A New Digester, or Engine for 
Softening Bones (London, 1681). The 
second was entitled: A Continuation of 
the New Digester of Bones (London, 
1687). 

In the preface to the second work, the 
author expressed his adherence to the 
philosophy that inventors have an obli- 
gation to disseminate information con- 
cerning their inventions. In presenting 
his second work, he expressed concern 
over the fact that five years had elapsed 
since his first announcement without any 
marked acceptance of his new invention. 
It is known that a small group of the 
members of the Royal Society of London 
enjoyed a dinner prepared in “Papin’s 
Digester.” The idea and the known ap- 
plication were clear, but to the five years 
delay which worried Dr. Papin, there 
were added almost another 250 years 
before his idea was put into general do- 
mestic use. 

One possible explanation may have 
been in the too limited distribution of 
Papin’s publications. In any case, only 
two copies of each of these titles are re- 
corded as being in American libraries, 
including the copies possessed by Cre- 
rar. The most likely explanation of this 
long delay is that without the refine- 
ments to be provided by production en- 
gineering, it was not possible to bring 
the then large and cumbersome device 
into a pattern of practical compactness 
and ease of use. It is safe to say that the 
historical collections of the Library con- 
tain the dormant records of many other 
useful inventions. 

The current issues of more than 3,000 
periodicals are scanned regularly for the 
selection of technical papers to be in- 
cluded in the several abstract bulletins 
published by The John Crerar Library. 
Approximately $25,000 is expended 
each year for subscriptions for periodi- 
cals which cannot be obtained by gift or 
exchange. 
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would appear, then, that a physical bar- 
rier to prevent crossing of the median 
would eliminate the type of accidents 
resulting from the crossing of the me- 
dian. A continuous barrier in the me- 
dian, however, would further accentuate 
the monotony and resulting drowsiness, 
merely because of the monotonous con- 
tinuance of a barrier in the median. 
It is possible, therefore, that the con- 
struction of a continuous barrier be- 
tween the one-way roadways of a 
turnpike might increase accidents of 
types other than crossing of the median. 


The conditions under which the me- 
dian crossings occur vary considerably, 
but they may be classified generally 
under the terms of “authorized” and 
“unauthorized” operations. 

Authorized crossings of the median 
are necessary for proper operation of 
turnpikes. Police must be authorized to 
cross the median in order to perform 
their duties, especially with respect to 
the apprehension of a traffic violator 
traveling in the opposing lanes. Mainte- 
nance crews likewise must be authorized 
to cross the median to save much time- 
consuming travel to the next inter- 
change in order to make a return trip 
to the maintenance building or to carry 
on maintenance operations on both sides 
of the median divider. 

Under the category of “unathorized” 
operations are included accidental 
crossings of the median by vehicles out 
of control. One of the most common of 
this type of crossing results from an 
operator being forced into the median 
strip during a passing maneuver and 
thereby losing control of the vehicle. In 
addition to accidental crossings, “un- 
authorized” operations also include “U” 
turns made by motorists to patronize 
a service station on the other side of 
the turnpike or to return to an inter- 
change which has been passed. 

Pedestrian accidents occur wherever 
a motorist or passenger steps out of his 
car either immediately adjacent to or on 
the paved traffic lanes. Some of these 
accidents occur in the vicinity of service 
stations and restaurants where the au- 
tomobile is parked on the shoulder of 
the roadway opposite the service sta- 


10 


tion and the motorist or passenger 
walks across all four lanes of traffic to 
reach the service station or restaurant 
on the opposite side. The remaining 
portions of accidents of this type occur 
at locations along the turnpike where 
no apparent reason for stopping exists. 

Rear-end collisions involve both 
parked and moving vehicles. A let-down 
of vigilance on the part of the operator 
who rams a parked vehicle, caused by or 
coupled with drowsiness as the result of 
the monotony of constant rate of speed 
and unchanging relation of width and 
grade of the adjacent travel lanes, seems 
to be the only explanation. 

With knowledge, therefore, of the 
causes of a large percentage of accidents 
on modern highspeed expressways, the 
problem seems then to be resolved into 
“What additional element of safety de- 
sign can be incorporated in the construc- 
tion of turnpikes to eliminate or ma- 
terially further reduce the accident rate 
resulting from these known causes?” 

The first step in developing the Ohio 
Turnpike was the treatment of the me- 
dian divider. Several alternatives have 
been considered, one of which was the 
use of a relatively narrow median with 
a continuous physical barrier between 
opposing streams of traffic to make it 
psysically impossible for even out-of- 
control vehicles to break down the bar- 
rier, cross the median and enter the op- 
posite roadway in the face of oncoming 
traffic. This idea was discarded because 
of its tendency to increase monotony. 

Finally adopted for recommendation 
is a median divider of sufficient width 
and of such cross-section that an out- 
of-control vehicle crossing the median 
would be trapped and stopped there, 
without the probability of reaching the 
opposing lanes of travel. The median 
divider also includes surfaced shoulders 
adjacent to the passing lanes of the di- 
rectional roadways to provide additional 
areas of maneuverability for vehicles 
forced off the travel roadways during 
passing operations. Such a cross-section, 
it is considered, will also discourage, if 
not eliminate, unauthorized lefthand 
turns. Authorized “U” turns would be 
effected at specially constructed cross- 
ings. The roadway cross-section consist- 
ing of a 24-foot roadway in each direc- 
tion flanked by a 10-foot shoulder 
adjacent to normal travel lanes and an 
8-foot shoulder adjacent to the passing 


lane and separated 56 feet is deemed to 
adequately serve these purposes. 

Also in the development of the Ohio 
Turnpike, the use of steeper downgrades 
would make it possible to vary the ele- 
vations of the roadways, thereby break- 
ing the monotony of constant horizontal 
and vertical relationship. In other 
words, advantage may be taken of ter- 
rain by building one roadway higher 
than the other. Such variation would, no 
doubt, help to keep vehicle operators 
more alert and vigilant. 

The wide median and the grading of 
the median are, in themselves, inade- 
quate to prevent accidents involving pe- 
destrians. The increased distance across 
the turnpike would be a deterrent, in 
some instances, but would not actually 
prevent the parking of a car on the 
shoulder and the occupants of the car 
from walking across all four traffic lanes 
and the median divider to visit the 
restaurant on the opposite side of the 
turnpike. It might be suggested that the 
filling stations and restaurants could be 
located in the area afforded by sufficient 
widening of the median strip, but to do 
so would necessitate left hand move- 
ments of vehicles across the passing 
lane in order to enter such filling sta- 
tion and restaurant areas and the re- 
crossing of the passing lane to return 
to the normal travel lane. This arrange- 
ment would have the result of material- 
ly increasing rather than reducing acci- 
dents resulting from lefthand turning 
movements. The placing of service sta- 
tions opposite each other at each loca- 
tion, however, so that both directions of 
traffic will be served from the righthand 
lane, will minimize pedestrian crossings 
of the traveled roadways at service sta- 
tion sites. 

A geological study of the entire route 
is made to determine foundation condi- 
tions; the types of materials to be en- 
countered in cuts and embankment 
areas; the availability of natural ma- 
terials suitable for incorporation in the 
construction; and to develop the prob- 
lems created by the presence of coal, 
oil, gas and other mineral deposits along 
the route. 

In the case of the Ohio Turnpike, 
these studies were based upon all availa- 
ble data from State and Federal geolog- 
ical agencies; aerial mosaics developed 

(Continued on Page 12) 
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from the surveys; field investigation of 
natural outcrops, mine openings, exist- 
ing cuts, etc.; and preliminary electrical 
resistivity surveys. These studies focused 
attention on problems which were as- 
sessed and resolved into design and con- 
struction procedures which ultimately 
proved to be satisfactory solutions. 
The establishment of roadway design 
criteria is the next step in the prepara- 
tion of the engineering report. This in- 
cludes the development of roadway 
cross-section; design of pavement, sub- 
grade, shoulders and medial divisor; 
limits for benching in cuts and on side 
hills; maximum grade and curvature; 
and such other controls as design speed, 
rates of superelevation and spirals, clear 
sight distance on curves, rear end sight 
distances and such other factors as must 
be incorporated in a project designed 
to provide its users with the maximum 
possible degree of safety. In addition to 
the roadway, proper standards are de- 
veloped for such roadway appurtenances 
as guard rail, delineators, right-of-way 
fence, lighting and roadway signs. 
Drainage design criteria is another 
very important element in the develop- 
ment of a turnpike project from the 
standpoint of both cost and serviceabili- 
ty. On such a highway, which is selling 


service to the motoring public in the 
form of safe, high speed, all weather 
transportation, interruptions, and de- 
lays to traffic resulting from a flooding 
condition would be intolerable. There- 
fore, the standard of design must be 
sufficiently high to assure proper collec- 
tion and disposition of surface water 
without causing roadway damage or 
creating traffic hazards in the form of 
washouts, roadway flooding, landslides, 
shoulder erosion and deposition on the 
shoulders of material eroded from areas 
beyond the limits of the roadway. 

For the Ohio Turnpike, surface drain- 
age was divided into three classifica- 
tions: (1) streams and drainage areas 
having a contributory area of 400 acres 
or more, (2) minor streams and small 
outside drainage areas and (3) road- 
way drainage including cut slopes, 
shoulders, medial strips, storm sewers 
and underdrains. Complete design cri- 
teria were developed for each classifi- 
cation and hydraulic charts prepared as 
the basis of drainage design for the 
entire project. 

Design criteria for all structures in- 
cluding highway and railroad grade 
separation structures, drainage struct- 
tures and major stream or river cross- 
ing must be developed. A review and 
analysis of all state, county and urban 
plans of highways intersecting the turn- 
pike are required so that structures 
properly located and of sufficient capaci- 
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ty can be planned to accommodate such 
highways. Similar studies must be made 
of all railroad crossings. The roadway 
width, span-length and locations of 
every structure over and under the 
roadway must be determined and agreed 
upon by all agencies involved. 

Interchange locations must be se- 
lected on the basis of traffic demands as 
developed from the origin and destina- 
tion surveys prepared by the traffic en- 
gineers. Design criteria covering such 
elements as accelération and decelera- 
tion lanes, curvature and grades of 
ramps, and number of toll lanes must 
be developed. 

One of the features of a complete in- 
terchange facility is the establishment 
of a toll collection system to classify 
types of vehicles, to assess appropriate 
rates to each classification, to insure 
proper recording of tickets issued and 
fares collected and to establish adequate 
controls. 

In order to safeguard the toll revenue 
at each plaza, it is desirable to include 
provisions in this system whereby the 
collecting operation will be self-check- 
ing. This can be accomplished by includ- 
ing in the toll collection system adequate 
means whereby: 


1. The toll from every vehicle is 
recorded. 


2. The recorded toll is the same as 

that which was collected. 

The collection system must be capable 
of rapid and efficient operation, con- 
sistent with the services which are being 
rendered to the patrons. From the pa- 
trons’ standpoint, therefore, it is desir- 
able to provide a collection system 
which: 


1. Is rapid in operation. 


2. Requires the least effort on the 
part of the patron. 


3. Leaves no doubt as to the disposi- 

tion of the toll. 

The magnitude of the toll collection 
problem makes it necessary to consider 
its cost of operation and its adaptability 
to proper accounting of the receipts. If 
the revenue of each interchange is to be 
checked regularly, the means whereby 
the multifarious combinations of trips 
and classifications may be sorted and 
combined to secure the proper finan- 
cial control is an integral part of the 
problem. Consolidated records of the 
transactions at each interchange are not 
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only required for auditing, but also for 
traffic promotion and other administra- 
tive purposes. A proper toll collection 
system therefore must include the fol- 
lowing: 

1. A vehicle classification record of 
the traffic passing through each 
interchange. 

2. A trip-length record of the vehicles 
entering and leaving the Turnpike 
at each interchange. 

3. A summary record of the receipts 
paid by each classification and for 
each trip. 

4. A correlation of each record with 
the collector on duty. 

5. A continuous, or periodic, detailed 
record of every transaction made 
by a collector. 

6. An independent check on the 
number of vehicles entering and 
leaving the facility at each inter- 
change. 

For the Ohio Turnpike it is planned 
that classification of vehicles will be 
accomplished through the medium of a 
roadway scale of the strain gauge type. 
As a multi-axle vehicle approaches the 
toll booth, each axle will be weighed and 
recorded electronically. The toll collector 
then merely pushes a key indicating the 
number of axles that the vehicle has and 
a classification card is thereby ejected 
from the classification machine. Im- 
printed upon the card will be the inter- 
change number, the lane number, the 
collector’s number, the time of entering, 
the gross weight of the vehicle, the maxi- 
mum axle weight of the vehicle and the 
classification of the vehicle. When this 
ticket is surrendered at the point of exit, 
the collector inserts it in a machine that 
is sensitized by the marking indicating 
the point of entering and the classifica- 
tion and automatically computes and 
prints upon the card the fare charges. 

Plans of all utility lines crossing the 
turnpike must be reviewed and analyzed 
to determine the extent of damage and 
re-location work that must be accom- 
plished to accommodate the construction 
of the project. 

Maintenance buildings must be lo- 
cated and fundamental designs based on 
the requirements of the maintenance 
forces must be prepared. 

A communication system serving fixed 
and mobile stations for the entire length 
of the highway is usually incorporated 
in the project in order to offer a maxi- 
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mum of protection, service and traffic 
control. f 

In the case of the Ohio Turnpike, the 
length of the project, together with the 
isolated character of a considerable por- 
tion of the territory traversed, requires 
a radio communication system for police 
control, contact with State Police, regu- 
lation of traffic, reporting accidents, 
break-downs, fires, summoning doctors 
and ambulances, reporting weather and 
road conditions, interchange of certain 
information relative to toll collection 
activities, abnormal roadway mainte- 
nance situations, snow removal and cin- 
dering operations and many administra- 
tive purposes. The planned communica- 
tion system in Ohio will meet these 
requirements and provide the following 
services: 

1. Two-way voice communciation be- 
tween mobile units operating on 
the entire length of the Turnpike. 

2. Two-way voice communication be- 
tween mobile units and fixed sta- 
tions along the Turnpike. 

3. Two-way voice communication 
between fixed locations along the 
Turnpike. 

4. Two-way teletype communication 
between selected micro-wave sta- 
tions. 

Selection of service stations and res- 
taurant sites must be determined in 
order to adequately and conveniently 
serve the patrons who are expected to 
use the facility. 

Surveys must be made to determine 
the availability of various types of con- 
struction materials in sufficient quan- 
tities for such a large project. Review of 
the program of the State Highway De- 
partment contemplated for accomplish- 
ment during the construction period of 
the turnpike must be made to determine 
the effects of the impact of such a 
project on the construction industry as 
a whole. Mass diagrams are prepared to 
establish limits of balanced sections of 
highways for the purpose of determining 
the approximate lengths of contracts. 
Recent bidding for similar work in the 
area must be analyzed and, if possible, 
a price trend established for the bidding 
period of the project. All of these ele- 
ments are of prime importance in estab- 
lishing estimated unit prices for the 
various items of construction work to be 
incorporated in the turnpike. 

With all of the aforementioned factors 





determined, the quantities of all con- 
struction items to be incorporated in the 
project are computed, against which are 
applied the estimated unit prices, 
thereby determining the estimated con- 
struction cost of the project. However, 
the estimates of complete project cost 
for the type of revenue bond financing 
involved in the development of a turn- 
pike must include not only the cost of 
construction, but also the cost of prelim- 
inary investigations, studies and re- 
ports; the cost of right-of-way and prop- 
erty damage, including all incidental 
costs of acquisition; engineering and 
architectural cost; legal and adminis- 
trative cost; and the costs of equipment 
and supplies required to put the facility 
into operation upon completion of con- 
struction. In addition to the estimate of 
total project cost, the engineering report 
must also set forth a forecast on the cost 
of maintaining and operating the facility 
so that net revenues (gross revenues less 
cost of maintenance and operation) can 


be ascertained to be sufficient to pay 
(Continued on Page 14) 
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(Continued from Page 13) 
interest upon and amortize the entire 
investment. 

Within the Engineering Function, the 
companion component of the engineer- 
ing report is the traffic and earnings 
report. The traffic engineers evaluate all 
traffic data assembled by the highway 
department and make field surveys to 
determine the origin and destination of 
vehicles using major highways in the 
vicinity of the proposed turnpike. In ad- 
dition, such factors as population trends, 


industrial trends, records of automotive 
registration and gasoline consumption 
and other similar related data influenc- 
ing vehicular travel and traffic potential 
are reviewed. From an analysis of these 
data, the traffic engineer pre-determines 
the volumes of traffic that will use the 
facility and the gross revenues that will 
be derived therefrom. 

The end result of the Engineering 
Function is to assure the investor that 
the amount of funds estimated for the 
project will be sufficient to fully cover 
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all costs necessary to carry the project 
to completion; that the estimated annual 
expenditures for maintenance and opera- 
tion will be sufficient to keep the facility 
in first-class operating condition; and 
that the prediction of net revenues will 
fully cover, with a factor of safety, all 
the debt service charges. It is, therefore, 
the experience and ability of the consult- 
ing and traffic engineers that measure 
the confidence of the investors in the 
project, as well as the hazards and risks 
to be assumed by the investors. 
Financing 

The fourth cardinal phase of the proj- 
ect is the Financing Function. It is at 
this time that the principal underwriters 
enter the picture to evaluate the cost and 
revenue reports, to gauge the risks in- 
volved in the project, and to ascertain 
that the debt service coverage is ample 
to assure the marketability of the bonds. 
The principal underwriters also advise 
in the preparation of those portions of 
the Trust Indenture affecting the mar- 
ketability of the bonds and prepare the 
“Official Statement” or ‘“‘Bond Pros- 
pectus.” This document is a presentation 
of facts concerning the project and con- 
tains a recitation of the legislation, a 
description of the project, a summary 
of the provisions of the trust indenture 
and statements of the consulting and 
traffic engineers relative to project costs, 
maintenance and operation, and traffic 
and revenues. The bond market must be 
analyzed so that interest rate and bond 
price can be approximately fixed. At 
this point a turnpike project is complete 
on paper and it is then incumbent upon 
the principal underwriters to develop a 
market for the bonds. 


A bond issue of the size required for 
a major turnpike project must of neces- 
sity be distributed on a nation-wide 
basis. Therefore, the first step toward 
developing a market is usually the for- 
mation of what is normally called an 
“underwriting group” which would con- 
sist of approximately one hundred to 
two hundred investment banking firms, 
depending upon the size of the issue. 
The next step is usually to satisfy “key 
investors” or large buyers such as insur- 
ance companies as to the soundness of 
the investment. The purpose of this step 
is not only to sell large blocks of bonds, 


(Continued on Page 16) 
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but also to obtain approval of the issue 
by large institutions with expert staffs 
which make extensive and detailed inde- 
pendent investigations. In many in- 
stances, other buyers are favorably influ- 
enced by such approval. With the mar- 
keting of the bonds, the objective toward 
which the Financing Function is di- 
rected has been accomplished. 


Construction 

With the money now in the bank, we 
come to the Construction Function. 
Construction can be successfully accom- 
plished only through the fullest coopera- 
tion between executive management, 
engineers and contractors. During this 
phase, more so than in any of the others, 
time is of the essence. Every step and 
every operation must be closely coordin- 
ated so that lost motion or time will be 
held to a minimum. 

Before actual construction can com- 
mence, final surveys must be made and 
designs, contract plans and specifications 
must be developed. Although these oper- 
ations are of an engineering nature, they 
are and must be considered as part of 
the Construction Function. Since the de- 
sign stage must of necessity be accom- 
plished in a minimum of time, every 
available means which meets the require- 
ments of accepted standards must be 
utilized. In this regard, it should be 
noted that the use of the electrical re- 
sistivity method of determining sub- 
surface conditions was instrumental in 
saving considerable time during the de- 
sign period of the Pennsylvania Turn- 
pike Extension. 

The use of resistivity surveys for the 


solution of certain sub-surface problems 
in modern highway design and construc- 
tion is not new. For some years, the 
Bureau of Public Roads has been par- 
ticularly active in conducting basic re- 
search and field test of methods and 
equipment. Also, in cooperation with 
that agency or independently, a number 
of state highway departments have suc- 
cessfully applied the technique to their 
needs. However, there is ample reason to 
believe that the surveys completed in 
connection with the Pennsylvania Turn- 
pike Extensions represent the most ex- 
tensive and comprehensive application 
of this method to highway work to date. 

On the turnpike extensions, resistivity 
surveys were carried out in conjunction 
with the test drilling program. A mini- 
mum of one core boring was made in 
each cut over fifteen feet in depth and 
the cut was surveyed in detail by re- 
sistivity measurements at one hundred 
or two hundred feet intervals. The re- 
sistivity data were correlated with the 
boring logs and the resulting interpreta- 
tions of depth and character of bed-rock 
were determined. A detailed master pro- 
file was prepared on which was plotted 
all sub-surface data including core bor- 
ing logs, hand auger boring logs and 
resistivity survey results. This profile 
was of considerable value in determining 
the quantities of rock excavation and 
the proper design of back slopes and 
benches in cuts. 

As each section of roadway became 
ready for contract letting, a summary 
report was prepared setting forth the 
general geologic conditions in the sec- 
tion together with a tabulation of the 
results of the resistivity surveys and 
core boring operations. These reports 
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were made available for examination by 
prospective bidders. Although it is not 
possible to accurately evaluate the worth 
of these data, there is little doubt that 
unit prices for roadway excavation were 
favorably influenced as a result of this 
information. 

A very important element in the final 
planning stage, is the determination of 
the size of the sections into which the 
entire project is to be divided for con- 
tract purposes so that the maximum 
number of available contractors are at- 
tracted to the project. The basis of this 
determination is the data compiled dur- 
ing the preparation of the engineering 
report mentioned heretofore in the dis- 
cussion of the Engineering Function. In 
the case of the Pennsylvania Turnpike 
Extension, the basic sections averaged 
three to four miles in length and the 
scope of the work in each contract in- 
cluded grading, drainage, paving, and 
structures within the section. Several 
contiguous sections were advertised 
simultaneously and a given contractor 
was permitted to bid on one, any com- 
bination of, or all of the sections. It was 
proven that this method was favorably 
received by the contractors in general 
and resulted in a maximum of competi- 
tion. 

During the actual construction opera- 
tions, it is the mutual responsibility of 
the engineers and contractors to produce 
a sound, durable facility in a minimum 
period of time. This means that prob- 
lems arising during construction must 
be resolved promptly and decisions af- 
fecting construction operation must be 
handed down without delay. In this re- 
spect, it should again be mentioned that 
right-of-way acquisition is a most im- 
portant element in assuring normal se- 
quences of construction operations with- 
out delay or interruptions. 

Maintenance and Operation 

The Construction Function attains its 
objective the day the facility is opened 
to traffic. Although it is a popular con- 
ception that the project has reached its 
ultimate conclusion when construction 
has been successfully accomplished, 
there is still another function toward 
which all other phases have actually 
been directed, namely the successful 
maintenance and operation of the facil- 
ity. It is during this function that the 
true success or failure of all of the other 
elements can be measured. However, the 
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success of this phase of the project is 
dependent upon good executive manage- 
ment because this phase is the direct 
responsibility of the commission or au- 


thority. Under the terms of the trust. 


indenture, the commission covenants to 
perform these services in an efficient, 
sound, businesslike fashion, and at a 
minimum of cost. The trust agreement 
also provides, however, that the consult- 
ing engineers will assist the commission 
in the performances of its duties through 
engineering supervision of maintenance 
and operation procedure and through 
recommendations covering such opera- 
tions together with the estimates of 
funds required for these purposes. 


It is incumbent upon management 
that the roadway at all times be main- 
tained to the highest possible standards, 
thus permitting the safe passage of large 
volumes of traffic. It means that the road 
must be ever open to traffic regardless 
of weather conditions. On this point, it 
may be interesting to note that the 
Pennsylvania Turnpike, for its entire 
completed length of two hundred sixty 
miles, was never closed to traffic during 
the severe snowstorm that occurred in 
the latter part of November, 1950. 


In addition to the maintenance of the 
physical plant, there are many opera- 
tional problems involved, including a 
system of fare collection and the deposit- 
ing of revenues; police patrolling of the 
highway; constant attention to safety of 
operations which means the develop- 
ment of safety programs and policy in 
conjunction with trucking firms, public 
carriers, transporters of explosives and 
the like; provisions for emergencies 
such as fire equipment, ambulances and 
authorized motor services for disabled 
vehicles; and finally, an organization 
capable of carrying out these operations 
with a high degree of efficiency. 


While fiscal control is an element of 
Administrative Function, it is difficult 
to separate it from the function of main- 
tenance and operation because therein 
lies one of the major controls exercised 
by executive management over the oper- 
ation of the facility. The trust indenture 
dictates what is called the flow of funds, 
which has frequently been described as 
a series of buckets; each bucket in turn 
being filled before proceeding to the 
next. The revenues collected go first into 
the revenue fund, then to the current ex- 


MIDWEST ENGINEER 


pense fund, the sinking fund, the insur- 
ance fund, the replacement reserve fund, 
the reserve interest account, and finally 
to the redemption account. Only through 
adequate fiscal controls can the funds be 
properly channelled. To accomplish this 
end, a system of fare auditing must be 
established to provide daily statistical 
control and a system of accounts devel- 
oped to assure current control of expen- 
ditures. 


Throughout the development of the 
cardinal functions creating a turnpike 
project, it must be recognized that the 
keynote is teamwork. Only through the 
utmost cooperation and coordination 
among the various individuals and 
groups of individuals can a project of 
this type be brought to a successful 
conclusion. 


Scientific Research 
Must Benefit Public 


Scientific research is justifiable in the 
long run only if it benefits the public, 
Dr. Haldon A. Leedy, director of 
Armour Research Foundation of Illinois 
Institute of Technology, Chicago, said 
December 29, in St. Louis. 





Dr. Leedy spoke before the American 
Association for the Advancement of 
Science, meeting in St. Louis. 


“Research must be initiated in the 
public interest, either immediate or ul- 
timate,” he stated. “Industry engages in 
research in an understandable and 
healthy desire for future profit, but 
projects that benefit the public are the 
only ones that justify themselves over 
the long pull.” 


Using part of the nation’s inadequate 
pool of technical manpower for unsound 
research objectives is both wasteful and 
shameful, Dr. Leedy continued. Besides, 
he said, the research institution’s repu- 
tation and future are at stake, too, so 
it wants above all to do a commendable 
job for a worth-while purpose. 


“That purpose might be to produce a 
less expensive washing machine, a 
stronger type of concrete, or a more nu- 
tritious breakfast food,” the Chicago 
scientist said. “But all worth-while proj- 
ects can be described as the practical 
application of science to better living. 
I doubt that there could be a more 
lofty objective for industrial research.” 


Two Utilities 
Ask for Merger 


A petition was filed December 12 with 
the Illinois Commerce Commission ask- 
ing approval of a plan to merge Public 
Service Company of Northern Illinois 
into the Commonwealth Edison Com- 
pany. 

Edison, which owns 99.87% of the 
capital stock of Public Service, last 
month announced that consideration 
was being given to the merger proposal 
as a corporate simplification measure. 
The merger plan involves no change in 
personnel or operations. Under the pro- 
posal the business in the Public Service 
Company territory would be conducted 
by the “Public Service of Northern II- 
linois Division.” 

Because the proposal involves a statu- 
tory merger, approval to put the plan 
into effect also will have to be obtained 
from the companies’ stockholders. 
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ience was now available. Its first im- 
portance was a low power source; it 
made the heterodyne principle of Fes- 
senden useful at the receiver. This in 
turn led the way to Armstrong’s develop- 
ment, in 1917, of the superheterodyne, 
a principle which is still the basis of 
modern sensitive radio receivers at all 
frequencies. 

Subsequent developments in tubes ex- 
panded the power available from milli- 
watts to megawatts. This new tube 
development started in 1912, with the 
work of Arnold of the Bell System and 
Langmuir of General Electric. Arnold’s 
work was initiated because it was 
realized that the triode provided the 
practical key to the problem of telephone 
repeaters, a device essential for the ex- 
pansion of telephone interconnection on 
a transcontinental basis. Both Langmuir 
and Arnold recognized. that tubes must 
be more completely evacuated in order 
to give proper and reproducible control 
of the output power. Multi-stage audio 
amplifiers then became practical. High 
vacuums and improved filaments also 
proved the key to higher output powers. 

Although Alexanderson had developed 
a magnetic method of modulating the 
output of his high frequency generator, 
his method was not efficient. Heising de- 
veloped a vacuum tube method for con- 
trolling the output of a vacuum tube 
oscillator which provided the key to 
modern radio telephony. 

In 1915 the Bell System demonstrated 
transatlantic and transpacific communi- 
cation using vacuum tubes as amplifiers, 
modulators, oscillators and detectors, the 
combination now universally used. 


1920-1930 The Era of Industrial 
and Spectrum Expansion 


Until the end of World War I, radio 
can hardly be considered to have had 
much impact as a new industry. Its 
principal social service had been to con- 
tribute to the safety of life at sea and 
as a minor competitor of the transocean- 
ic cables. The large electrical firms had 
given it only slight attention, except by 
adopting its byproduct, the audio ampli- 
fier, into the structure of transconti- 
nental telephony. However, long distance 
telephony represented only a small pro- 
portion of the telephone business at the 
time. 

All this was changed by the develop- 
ment of new applications—radio broad- 
casting and the byproducts, the public 
address system, and the talking movies. 
The basic developments had been com- 
pleted. A new consumer’s good was 
ready for the market; profits were to 
be made and investments lost. The work 
of the industrial organizer and manu- 
facturer, the developer of mass produc- 
tion methods, and of entertainment 
directors overshadowed the continuing 
work of the radio engineer and scientist. 

But let us concentrate on the work 
of the smaller group who were still 
preparing the way for the applications 
of the future. 

Concurrently with the industrial ex- 
pansion, concentrated so largely on 
home radios and the revolution in the 
moving picture industry, was an expan- 
sion in the understanding and _ utiliza- 
tion of the frequencies which could be 
employed. 

Analyses, particularly by Carson on 
the nature of signals and of the effect 
of modulation, showed that the radio 
spectrum could not be indefinitely sub- 
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divided by selective circuits, but that a 
finite band of frequencies, whose width 
was determined by the nature of the 
signal, must be assigned to each chan- 
nel. Telephony requires a wider band 
than telegraphy, and television very 
much more. It was also shown that the 
band width depends upon the method 
of modulation; frequency modulation 
requires at least as much as amplitude 
modulation, and generally more. 


The rather crude methods of measure- 
ment available in 1912 had indicated 
by the work of Austin and Cohen that 
radio waves were attenuated less and 
less as the frequency was reduced. This 
work was substantiated by the quali- 
tative observations of practical experi- 
ence. We must remember that spark and 
arc oscillators and rotating machines 
only made high powers available at 
what we would now consider low fre- 
quencies. The vacuum tubes available 
after the war produced moderate powers 
in a new frequency range. The radio 
law of 1912 had assigned frequencies 
above 1,500,000 cycles to the amateurs 
as being worthless. But if each signal 
occupies an appreciable band width, 
the number of channels below 1.5 mega- 
cycles is severely limited. 

Experiments by the amateurs in their 
“useless” frequency regions and by 
Marconi on his yacht Electra, discovered 
a surprising new phenomenon: long 
distances were possible at higher fre- 
quencies with only moderate power. But 
whereas the low frequencies produced 
consistent results in the absence of at- 
mospheric disturbances, the higher fre- 
quencies seemed erratic, giving long 
ranges at one time and nothing at others. 
The ionosphere proposal of Heaviside 
and Kennelley was recalled, and this 
ionosphere was correctly suspected to be 
the mechanism which would reflect 
these higher frequencies. Breit and Tuve, 
with pulses which anticipated radar 
techniques, established beyond question 
the existence of this ionosphere and 
measured its height. Here was a new 
region of our terrestrial globe to be ex- 
plored, as challenging to the scientific 
radio investigator as Columbus’ discov- 
ery was to the geographic adventurer. 
Knowledge of the ionosphere, its layers, 
its frequency characteristics, and its 
daily, annual and long-time variations 
was rapidly accumulated. This knowl- 
edge could be used immediately, for the 
known radio spectrum was crowded with 
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new communication services between 
continents and for ship and aeronautical 
services. With knowledge of the iono- 
sphere, reliable radio communication on 
many channels became possible. 

Concurrently with the discovery of 
new available channels at higher fre- 
quencies, it became necessary to study 
the limitations of vacuum tubes at these 
higher frequencies and to develop new 
tubes to overcome the recognized limita- 
tions. At first it looked as if the new 
frequency range would be limitless, de- 
pending only on the development of 
tubes, but it was discovered that at any 
given time there is a maximum frequen- 
cy which can be reflected from the ion- 
osphere, and a new boundary appeared 
to block progress. However, the devel- 
opment of new services useful at mod- 
erate ranges, such as television, radar, 
and aeronautical communication serv- 
ices, found applications for these still 
higher frequencies in the 1940’s. 

The higher frequencies made another 
important device practical. Although 
Crookes in his paper of 1892 had shown 
the utility of a directional antenna, and 
Franklin had identified its principle, 


waves can be focused only by sources 
which have dimensions of the order of 
several wavelengths. Since wavelength is 
inversely proportional to frequency, the 
higher frequencies were necessary before 
economical transmitting antennas could 
be designed to save power by sending 
their waves in the direction most needed. 
Much attention was paid to the design 
of such antennas. The expansion of the 
frequency spectrum also necessitated the 
development of accurate means for fre- 
quency control. Such a means was pro- 
vided by the piezo electric crystal 
oscillator. 

During the war, Major General 
Squier, Chief Signal Officer of the Army, 
had suggested that the techniques of 
radio might be applied to the waves 
which are guided by wires. These tech- 
niques would increase the number of 
signals which could be sent over a single 
telephone line. This application was 
first termed “wired wireless” and later 
was called “carrier current telephony.” 
It was developed extensively by the Bell 
System. In exploiting this area of fre- 
quency expansion in wire guided sys- 
tems, further studies resulted in a 


greatly improved knowledge of electrical 
circuits, particularly as applied to wave 
filters. A more definite understanding 
of the nature of signals and the possi- 
bilities in the modulation process also 
resulted. 


1930-1940 The Era.of Engineering 
Analysis 


During the 1920's, radio was develop- 
ing from an art based upon the original 
experimental science, which, except for 
the mathematical work of Maxwell, had 
been largely qualitative, toward an engi- 
neering science whose systems could be 
designed and perform as predicted. An 
operating and manufacturing system of 
wide scope had developed. 

What was still lacking was numerical 
precision. Lord Rayleigh had said, “You 
do not have a science until you can 
measure.” Before World War I, the only 
reliable measuring devices for radio 
frequencies were the hot-wire and 
thermocouple ammeters. Therefore, only 
current was known with reasonable ac- 
curacy. Attention was first directed to 
the measurement of resistance and sub- 

(Continued on Page 20) 
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(Continued from Page 19) 
sequently to the measurement of voltage, 
field strength, and frequency. With field 
strength meters, true knowledge of 
propagation characteristics both over 
the earth and via the ionosphere be- 
came possible. The output as well as the 
input power of antennas could be de- 
termined. Improvements, in themselves 
small, could be identified and cascaded 
for worthwhile results. 

Another important measurement tool 
received much attention, the cathode 
ray oscillograph. This was later to be- 
come the output device for presenting 
information to the human observer in 
television and radar, but its original de- 
velopment centered around the measure- 
ment of wave form and voltage. In order 
to improve the oscillograph, a new sub- 
division of physical science was devel- 
oped: electron optics. Out of this came 
electronic television and the: electron 
microscope, both closely identified with 
the work of Zworykin. George and 
Farnsworth also contributed significant- 
ly to electron optics and television. 

The mention of Zworykin highlights 
the fact that with the industrial expan- 
sion and the increase in the economic 
importance of radio, more and more of 
the research and development was iden- 
tified with teams centered in industrial 
laboratories maintained by the manufac- 
turing companies rather than with the 
individual working in his personal or 
university laboratory. 


Progress continued on the develop- 
ment of amplifiers at all frequency 
ranges. The feedback from the plate to 
the grid in a triode, though necessary 
in an oscillator, was nevertheless a diffi- 
cult thing to control in an amplifier. 
Devices used to overcome it in the 1920’s 
were the bridge circuits of Rice and 
Hazeltine and the screen grid tube of 
Hull. The problem led to a fundamental 
analysis of feedback systems by Nyquist. 
This analysis has more recently had wide 
application in systems of control called 
servomechanisms. Such systems of con- 
trol measure the difference between a 
desired condition or standard and an 
actual situation. This difference is used 
as a signal to control, usually through 
an amplifier, a source of power to cor- 
rect the situation and reduce the error 
signal. Servomechanisms may control 
the speed of an industrial process, the 
temperature of a room, the pointing of 
a gun, and many many other operations. 
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The system may be electrical, mechani- 
cal, thermal, for instance, or any com- 
binations of these. 

It has also been found that this proc- 
ess is inherent in many biological or- 
ganisms; we live and move by such an 
action. Thus, out of the study of the 
radio amplifier has arisen a new under- 
standing of biological processes and 
the means by which we can supplement 
our human senses in the control of ma- 
chines and industrial processes. All this 
is a part of the new science of elec- 
tronics. 


The analytical study of feedback also 


led to new notions of how to stabilize 
active networks and measuring systems 
employing amplifiers, which previously 
had tended to be erratic and subject to 
uncontrollable variations. Vacuum tube 
voltmeters became widely used. 

Radio has always had a principal ene- 
my: noise. Any communication system 
is limited in its ultimate range when the 
noise becomes too large in comparison 
with the signal. In the early days of 
radio, static provided the noise of most 
interest. As amplifiers became more 
sensitive, another noise identified was 
the random motion of electrons in those 
portions of the amplifier where the sig- 
nal is weak. 

The early efforts of radio to over- 
come noise centered around making the 
transmitters more and more powerful 
and the receivers more sharply tuned. 
While this increased the range, the 
problem required further attention. New 
studies therefore centered around the 
nature of signals, how they may be 
transformed by different methods of 
modulation while still making them re- 
coverable by a demodulation process. 
One of the most dramatic methods for 


reducing noise was provided by a new 
frequency modulation system developed 
by Armstrong. 

This in turn laid the groundwork for 
other developments, such as pulse modu- 
lation, and for new insight into the 
nature and control of random fluctua- 
tions of many types. The importance of 
a statistical approach to propagation, 
noise, and information theory became 
evident. 


1940-1945 The Era of Military 
Development 


I can only touch briefly on how radio 
contributed to the war. Unlike World 
War I ,World War II caused a dramatic 
increase in applied radio research, cen- 
tered around the use of higher and 
higher frequencies. The most dramatic 
application was in radar. Electronics is 
a must in modern warfare, because 
movements are so rapid that decisions 
must be made in fractions of a second. 
For example, in counteracting the V-I 
bombs, radar measured where these 
flying missiles were, vacuum tube com- 
puters calculated where they were going 
to be; this information through servo- 
mechanisms pointed the guns, and the 
shells carried radio-controlled fuses 
which told these shells when they were 
in the vicinity of their target, exploding 
them for maximum damage. 

In this period, an extension of the 
use of electronic calculations brought us 
into the post-war period, where prob- 
lems of great numerical complexity 
could be tackled. 


1945- 


I have said little about the develop- 
ment of television, because this radio 
application is of such importance that it 
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must be the subject of a separate paper. 
Suffice it to say that it has released a 
new industrial expansion as well as 
stimulated new intellectual endeavors. 

From all this background comes a 
new importance in the application of 
circuits and devices originally developed 
for the various fields of radio and car- 
rier telegraphy, telephony, and televi- 
sion. It has been recognized that in 
many industrial processes signals can 
be generated and used to monitor and 
control these processes. Photoelectric 
cells can replace eyes to observe color, 
position and size. Variations in capacity 
can generate signals proportional to 
displacement. The information can be 
given to human operators for their ac- 
tion or, in many cases, human observers 
can be eliminated and the signals used 
directly to provide corrective control of 
the processes. Thus, electronic systems 
can actually exercise judgment, that is, 
they can make decisions on the basis of 
information they collect, and if neces- 
sary they can compute from the data 
before they reach the decisions. They 
can then give commands on the basis 
of these decisions. Thus they are, in 
truth, brains. All of this new technolo- 
gy is founded on the original contribu- 
tions of radio, whose devices were first 
used when they were small. 

Modern industry is founded on the 
use of mechanical and electrical power 
to replace man’s muscles; electronics 
more and more provides the routine 
brain power and nervous system for 
control of its repetitive tasks. 

Various definitions of electronics 
have been given; I would suggest the 
following as its present accepted mean- 
ing, although you will not yet find it in 
the dictionary: 

Electronics is the science and tech- 
nology which deals primarily with the 
supplementing of man’s senses and his 
brain power by devices which collect 
and process information, transmit it to 
the point needed, and there either con- 
trol machines or present the processed 
information to human beings for their 
direct use. 

Thus, out of radio have grown many 
new concepts of great utility. It has 
founded a new technical dynasty, the 
dynasty of electronics, a dynasty to 
reign over and guide, under the control 
of man, his other mechanical servants. 

Long may it reign. 
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tile hunting ground for the physicist, 
mathematician and mechanical engineer. 

Although the average operating alti- 
tude of military aircraft has crept steadily 
upward, it has not made any spectacular 
progress in recent years. Experimental 
rocket-driven aircraft, however, have 
achieved much higher altitudes than 
operational military aircraft. Because of 
military secrecy, however, the data have 
not yet found their way into the public 
books of records. It can be expected that 
completely sealed military airplanes with 
various types of power plants will be op- 
erable in the general range between 50 
and 100,000 feet. Pilotless aircraft, or 
guided missiles, of the rocket-driven type 
have—as is well known—ascended to al- 
titudes of many miles. The highest pub- 
licly reported flight made by a two-stage 
rocket was 208 miles above the earth. 

Military aircraft have their prosaic 
side, too—it’s not all “wild blue yonder.” 
The largest airline in the world is the 
Military Air Transport System which 
transports men and material to all parts 
of the world in the same types of aircraft 
which the commercial airlines use. Mil- 
itary air transport is increasing rapidly 
and even in the limits of continental 
United States may soon be equal in vol- 
ume to the total commercial air trans- 
port. Military operations, over both 
land and sea, now call for extensive use 
of helicopters, and light, fixed-wing air- 
craft of various types, for observation, 
rescue work, reconnaissance and local 
transportation. Thus the military field is 
proving to be a very useful laboratory 
for the development of new types of ma- 
chines as well as for the solution of op- 
erating problems which are of direct 
commercial, civilian benefit. 

Long range, coupled with great 
weight-carrying capacity, is obviously a 
military necessity in some types of air- 
planes. The world’s record endurance 
flight thus far has been about halfway 
around the world. This, however, was 
accomplished with very little useful load. 
New fuels, lighter power plants and aero- 
dynamic improvements may be able to 
extend this range somewhat, but there is 
no immediate prospect of phenomenal 
improvement. Where the situation is 
such that refueling in the air can be em- 
ployed, the practical range of certain air- 


planes, such as fighters and heavy bomb- 
ers, can be extended. The use of this 
technique, however, has certain very defi- 
nite restrictions—particularly in strate- 
gic operations. Hence, no really striking 
advances in the range of useful airplanes 
can be anticipated until, and if, a power 
plant that uses nuclear energy is de- 
veloped. In that case the range would be 
practically limitless. Although a large 
military project in the development of 
nuclear propulsion of aircraft is under- 
way, there is no real assurance of ulti- 
mate success and, in any event, practical 
results can not be expected within the 
next few years. 

It will be observed that the major im- 
provements in aircraft and their use has 
very often been spearheaded and finan- 
cially supported by the military. This 
has been true in all countries. Thus, 
when and if the era of universal peace 
does eventually come, the principal 
monument to military effort may be em- 
bodied in the very extensive world-wide 
system of safe, rapid, convenient, com- 
fortable, dependable and inexpensive air 
transportation which will extend literal- 
ly over the entire world and which wil 
be a vital part of the life of every citi- 
zen. It is conceivable that some of us 
may live to see the dawning of this True 


Air Age. 
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standing between the Fire Protection 
Engineer and the engineer in the other 
branches of the profession. Only the 
continuing cooperation of all engineers 
will solve the problem. 

Understanding is required. Mechani- 
cal, Electrical, Chemical, Architectural, 
and Civil Engineers find it necessary 
to consult with one another when the 
task requires specialized knowledge of 
engineering beyond the scope of their 
individual field. The Fire Protection 
Engineer should be consulted, too. His 
science can help you, and in helping 
you, reduce the fire waste in the United 
States. 

Of the hundreds of thousands of fires 
each year, the actual total cost of fire 
waste is probably more largely affected 
by the spread of fire than by the num- 
ber of fires. To the Fire Protection Engi- 
neer, therefore, an understanding of the 
circumstances affecting the rate and 
spread of combustion is of equal im- 
portance to an understanding of the 
cause of the fire. 

In the study of danger from fire, 
which must include safety to life as the 
prime consideration, there are two prin- 
ciple lines of investigation. The first one 
is Prevention, which is the elimination 
of possible causes of fire. The second is 
Protection, which is the limitation of 
the spread of fire. The study of these 
two phases requires the resources of 
the entire science of engineering. No 
single field can possibly encompass all 
the phases, for instance, found in manu- 
facturing or mercantile operations. The 
Fire Protection Engineer is the liason 
officer, the catalyst, and an expeditor be- 


tween the other engineering fields. 

So let us accept the challenge and 
unite. Let us accelerate progress by re- 
moving all bars to speed and efficiency. 
Let us learn to understand each other, 
and in so doing bring about the defeat 
of Fire Waste. This will not be easy to 
do. But do it we must, or the curve will 
continue upward, an indictment of all 
engineers who are so far losing this 
battle by default. 


Obituaries 


Colonel Robert I. Randolph, who 
has been a member of the Western So- 
ciety of Engineers since 1902, and a 
Life member since 1943, died in Santa 
Barbara, California, on October 18, 
1951, the Society has just learned. 

In 1921 and 1923, he contributed 
papers on Waterway Terminals at So- 
ciety meetings. He was a Director of 
Operations for the “A Century of Prog- 
ress Exhibition” in Chicago in 1933. 

Colonel Randolph’s father served as 
President of the Society in 1892-93. 


Emory F. Hartzell, Life member of 
the Western Society of Engineers since 
1940, died at his home in Louisville, 
Ohio, on November 27, 1952. 

Mr. Hartzell had lived in Chicago 42 
years. He was first employed by the 
Link-Belt Company; in later years by 
the Mead-Morrison Company. 

Mr. Hartzell is survived by his 
widow, Nettie, and a nephew. 

He joined the Society in 1909, and 
was enrolled in the Bridge and Struc- 
tural, and the Mechanical Engineering 
sections. 
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Nominating 
Committee 
Now Appointed 


To the Corporate Members: 

I am pleased to announce that in ac- 
cordance with Article X, Section 3, of 
the Constitution, the Board of Direction 
has appointed a Nominating Committee 
as follows: 

Donald N. Becker (Board Member) 
Leroy F. Bernhard 

E. Gordon Fox 

V. O. McClurg 

William E. Schweitzer 

Ludwig Skog 

Dick Van Gorp 

The Constitution also provides that 
suggestions for nominees shall be so- 
licited in the publications of the Society. 

J. EARL HARRINGTON 


Executive Secretary 


Tear off and Return 
To the Nominating Committee, WSE: 
I suggest the following names for con- 
sideration by your commitee for offices 
indicated . 
Officers and Trustees 
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—WSE Applications = 


In accordance with the By-Laws of the 
Western Society of Engineers, the follow- 
ing names of applicants are being sub- 
mitted to the Admissions committee for 
examination as to their qualifications 
for admission to membership into the 
Society in the various grades, i.e., Stu- 
dent, Associate, Member, Affiliate, etc. 
All applicants must meet the highest 
standards of character and professional- 
ism in order to qualify for admissions, 


61-52 Edwin C. Edwards, Operating En- 
gineer, Public Service Company 
of Northern Illinois, 477 S. 
Schuyler Av., Bradley, Ill. 
Clifford I. Mock, Sales Engineer- 
ing, Henry Pratt Co., 2222 S. 
Halsted St. 


Gareld S. Reeder, District Oper- 
ating Engineer, Public Service 
Company of Northern Illinois, 
Bradley, Ill. 

Peary A. Zetterlund, Supervisor 
Branch Office, A. J. Boynton & 
Co., Dallas, Tex. 

Ben Maccabee, Consulting Engi- 
neer & Director, Engineering 
Service Bureau, 7 S. Dearborn 


St. 


Bernard G. Cunningham, Engi- 
neering Consultant, Sweet’s 
Catalog —F. W. Dodge Corp., 
Merchandise Mart. 


Lynn J. Riege, Engr., Materials 
Handling Equipment, U. S. Gyp- 
sum Co., 300 W. Adams St. 


Sewall M. Osgood, Jr., Applica- 
tion Engineer, Westinghouse 
Electric Corp., Merchandise 
Mart. 


William T. Horner, Project Engi- 
neer-Structural, Sargent and 


Lundy, 140 S. Dearborn St. 


Warren F. Opitz, Assistant Engi- 
neer, Commonwealth Edison Co., 


72 W. Adams St. 


David W. Fentress, Vice Presi- 
dent-Engineering, Flexonics 
Corp., Elgin, Ill. 

John L. Nelson, Production Man- 


ager, Henry Pratt Co., 2222 S. 
Halsted St. 


62-52 


63-52 


64-52 


65-52 


66-52 


67-52 


68-52 


69-52 


70-52 


71-52 


72-52 
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and each member of the Society should 
be alert to his responsibility to assist the 
Admissions committee in establishing 
that these standards are met. Any mem- 
ber of the Society, therefore, who has 
information relative to the qualifications 
or fitness of any of the applicants listed 
below, should inform the Secretary’s 
office, 84 E. Randolph St., RAndolph 
6—1736. 


73-52 Gordon T. O’Neill; Manager, 
Chicago Office, Timber Engineer- 


ing Co., 176 W. Adams St. 


Dudley G. Sealy, Plant Engineer, 
Argonne National Laboratory, 
Lemont, Il. 


74-52 


75-52 Arden G. Parry, Secretary of Cor- 
poration, Wm. E. Schweitzer & 
Co., 2207 Dodge Avenue, Evans- 


ton, Ill. 


76-52 Herman D. Davis, Draftsman, 
Link-Belt Company, 301 W. Per- 


shing Rd. 


Joseph Dobias, Circuit Engineer, 
Automatic Electric Company, 


1033 W. Van Buren St. 


78-52 Frederick I. Wennerholm, Senior 


Partner, Vern E. Alden Co., 33 
N. LaSalle St. 


Michael A. Videka, Assistant En- 
gineer, Argonne National Labora- 
tory, P. O. Box 299, Lemont, 
Til. 


79-52 


80-52 


82-52 


83-52 


84-52 


85-52 


86-52 


87-52 


88-52 


89-52 


90-52 


Frederick D. Logan, Partner, 
Genn & Logan, 3959 N. Lincoln 
Ave. 


Donald J. Heath, Structural De- 
signer, Link-Belt Co., 300 W. Per- 
shing Rd. 


James F. Heitert, Sales & Service 
Engineer, Moloney Electric Co., 


100 W. Monroe St. 


Harry M. Hills, Fire Prevention 
Engineer, Public Service Com- 
pany of Northern Illinois, 72 W. 
Adams St. 


Calvin N. Payne, Manager, Mid- 
West Div., American Meter Co., 
122 S. Michigan Ave. 


Gilbert N. Bryan, President, 
Geneva Construction Co., 111 
Downer PI., Aurora, Ill. 


Abdon J. Brazaitis, Design Engi- 
neer, Henry Pratt Co., 2222 S. 
Halsted St. 


Arthur T. Everham, President & 
General Mgr., Midwestern Con- 
tractors, Inc., Box 587, Wheaton, 
Ill. 


Thomas O. Grisell, District Man- 
ager, American Steel Band Co., 
221 N. LaSalle St. (Heidleburgh, 
Pittsburgh, Pa.) 


Chester C. Burdick, Transporta- 
tion Research Engr., Chicago 
Transit Authority, Merchandise 
Mart. 


M. B. Grant, Central District 
Sales Mgr., Union Metal Man.- 
facturing Co., 20 N. Wacker Dr. 
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Here are the rules: 


Any member of the Society may compete re- 
gardless of grade of membership. 


Papers shall not be highly technical in nature. 
A clear, concise and interesting coverage is de- 
sired rather than complex formulae or deriva- 
tions. The subject discussed should be of general 
interest to engineers but should not be of a 
political or highly controversial nature. 


All members of the Society who wish to submit 
papers in this contest should contact the Secre- 
tary as early as possible and not later than 
February 1, 1953, and request a copy of the 
rules governing the competition and an outline 
of the minimum requirements for acceptance of 
papers. These cover in detail the mechanical 
make-up which should be followed in prepar- 
ing and submitting papers for the contest. 


Papers must be submitted to the Secretary for 
acceptance by April 1, 1953. If the Secretary 
finds that they meet the minimum requirements 
of the contest, he will forward them to the 
Awards Committee for review. The papers will 
be identified by number only. The Secretary 
of the Society is the only person who will main- 
tain the key to the authors. 


If any paper does not comply with such mini- 
mum requirements, the Secretary will so advise 
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had for a long time... 


of others ... Maybe 
they'll win you one of 
the five, $100 prizes 


the author and discuss with him the points which 
are below the minimum requirements. The 
papers which are accepted will be forwarded 
to the Awards Committee for judging not later 
than May 1, 1953. Papers which have not met 
the minimum requirements by that time cannot 
be considered for prizes. 


Papers which are accepted will be judged on 
originality of presentation, editorial merit and 
value to the engineering profession. 


The papers submitted must not have been pre- 
viously published in substantially the same form. 
No copyrighted materials shall be used unless 
permission has been obtained and so indicated. 
All manuscripts, drawings, etc., are to become 
the property of the Society and cannot be pub- 
lished without the consent of the Society. 


If the papers submitted are NOT of sufficient 
merit to warrant the award of any or all of 
the prizes, the Awards Committee reserves the 
right to award less than the five established 
prizes or to postpone the competition. 


The winners will be announced and the prizes 
presented at the annual meeting of the Society 
in June, 1953. 





WSE Executive Secretary will furnish 
you with a complete set of rules and 
minimum requirements on request. 








Jot down the ideas you’ve 


Maybe they'll help you think 


January, 1953 
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Mechanical Engineers End Show 


Every going industry was included in 
the scope of the 20th National Exposi- 
tion of Power and Mechanical Engineer- 
ing, which was held in Grand Central 
Palace, New York, December 1 to 6 
under the auspices of the American So- 
ciety of Mechanical Engineers. The event 
coincided with the ASME annual meet- 
ing, and many of the exhibits at the show 
exemplified subjects under discussion 
by the engineers. 


The exposition covered all branches of 
the field of power from the conversion of 
energy into fluid forms, such as heat, 
light, flowing water and steam, as well as 
hot, cold and compressed air, to its 
application in moving mechanisms. It 
included the conversion processes them- 
selves, such as the combustion of fuels, 
generation of electricity and the opera- 
tion of heat exchangers, pumps and 
blowers; distribution in transmission 
lines and pipelines, and it included all 
the many applications within the indus- 
trial plant, through wires, piping, shaft- 
ing and belts, whether or not it gener- 
ated its own power or got it from a pub- 
lic utility. 

Attendance was limited to persons 
having a professional, scientific or per- 
sonal interest in the exhibits. Visitors 
were admitted by invitation and registra- 
tion, but without registration fee, while 
the general public was excluded. 


Exhibitors numbering more than 300 
occupied three floors of the Palace to 
the last available space. Many were spe- 
cialists who confined themselves to a 
single type of product, though that might 
be shown in a range of sizes and patterns 
adapted to different applications. Others 
staged displays incorporating a dozen 
or more different associated products. 


Major exhibit classifications included: 
Power plant equipment, power transmis- 
sion equipment, electrical, heating and 
ventilating and air conditioning equip- 
ment; also materials handling equip- 
ment, safety, building construction, plant 
maintenance, and equipment for research 
and testing. The classified list included 
350 items ranging from abrasives, acid 
resisting materials and accumulators, 
through boilers, condensers, drives, dry- 
ers and ducts to winches, woodworking 
machinery and wrenches. 
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Among the marvels of cooperative 
planning and execution which mechan- 
ical engineering has accomplished was 
equipment, now coming into use, that 
will make the largest and most modern 
power generating stations not only auto- 
matic, but responsive to load demand. 
Quite as remarkable in its way, and 
scaled down to quick comprehension by 
the Power Show visitor, was the auto- 
matic packaged boiler, as exemplified by 
several exhibitions at the Palace. 


One fully integrated boiler of this 
class has a modulating burner control 
which automatically adjusts the rate of 
combustion to the load on the system, 
holding a constant operating pressure or 
temperature, according to whether the 
unit is producing steam or hot water. 
While the smaller units in the line use 
the on-and-off control common to small 
boilers in heating service, the larger 
units use a low-fire-start principle and 
operate continuously, Burners are de- 
signed for light or heavy oil, natural, 
mixed or manufactured gas, and com- 
bination gas-oil firing. The change over 
from oil to gas may be made in a matter 
of minutes. 


Other noteworthy features of the same 
unit include automatic water level con- 
trol for the feed water, with low-water 
cutoff and a boiler feed system including 
condensate tank and motorized feed 
pump. Safety features include a pressure- 
temperature switch to prevent operation 
above pre-set limits, electronic burner 
cutoff to guard against flame failure and 
a lockout control to shut off the burner 
in case of forced draft fan failure. 


The self-contained automatic boiler on 
its own bed plate fits into a small space 
in almost any kind of building, generally 
requires no special stack, because forced- 
draft operation and design produce clean 
combustion, starts as soon as it has been 
connected and, practically speaking, 
takes care of itself from then on out. 
Such units have found a ready market 
in institutions such as hospitals and 
schools; in small plants such as bakers, 
bottlers, canners, dairies, dry cleaners 
and laundries. They also serve as stand- 
bys and auxiliaries in many larger man- 
ufacturing establishments. 


Pacemakers in the advance toward au- 


tomatic operation, which constitutes a 
marked and significent trend in mechan- 
ical engineering, are the manufacturers 
of control equipment, which is a projec- 
tion from the instrument field. While 
basically instrumental, this movement 
represents a joint development in which 
the manufacturers of the controlled units 
are partners. It is highly spectacular in 
the newer power plants which are oper- 
ated entirely from a single control room. 
It is highly economic in its application 
to processing equipment and even more 
so to machine tools which not only regu- 
late performance to pre-determined 
levels, but occasionally even replace in- 
tricate calculations in so doing. Many 
innovations representative of this trend 
were found at the Power Show. 


There was for example, the manufac- 
turer of a famous line of electronic trans- 
mitters, which instantly communicate to 
the panel board information as to pres- 
sure, temperature, rate of flow and liquid 
level, and relay controller signals to re- 
mote switches and valves. To a long line 
of such specialties this manufacturer has 
added an electromatic pressure relief 
valve for boiler service that assures more 
accurately balanced operation at peak 
loads, more uniform pressure on the line, 
conserves power, decreases maintenance 
of spring-loaded safety valves and guards 
against overheating the super-heater. 


Somewhat of a turnabout in customer 
thinking, as a result of the trend toward 
automaticity, was noted by a manufac- 
turer of liquid meters, who pointed out 
that the belated recognition of the uses 
of metering is new in many industries. 
“People have thought of liquid meters 
for record purposes chiefly,” said the 
sales manager, “whereas the more im- 
portant function is that of control of 
liquid flow. Our exhibit stresses appli- 
cations for control purposes.” 


“The first revolutionary line of motor 
controls since 1930, occupying one-half 
the space of conventional controls,” was 
being offered by another exhibitor. For 
the variable speed regulation of frac- 
tional horsepower motors this new line 
employs a “patented principle.” 


A manufacturer of variable speed 
mechanical drives has just brought out 
a new model in sizes from 1/15 to 1/8 
hp. This supplements the larger model 
in 1/4 to 1-1/2 hp, which was intro- 


(Continued on Page 27) 


25 
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duced about a year and a half ago, but 
had not been demonstrated at any show 
or convention since its introduction. 
These two new units are designed to 
operate at lower input speeds than for- 
mer models and without spring loading, 
affording cooler, quieter operation with 
increased efficiency and greater dura- 
bility under the most severe continuous 
duty applications. Speed regulation is 
inbuilt and affords accurate speed hold- 
ing, even under wide load variations. 
Inherent overload protection guards 
both the transmission and the driven ma- 
chine from damage. In the event of a 
jam in the driven machine the trans- 
mission can be stalled for prolonged 
periods without injury. 

Many kinds of equipment seen 
at the expositions are used throughout 
the mechanical world. Among the more 
common classes are pumps, blowers, 
valves and piping, power drives, motors 
and many others. Breadth of application, 
even within a single plant in just one 
industry, is typified by the experience of 
a manufacturer of heat exchanges, which 
supplied water heaters to a steel mill for 
continuous annealing lines, electrolytic 
tinning lines, cleaning lines, pickling 
lines and for precipitron cleaning. 

A patented new type of proportioning 
pump control was seen at the Palace 
in association with a pump that is termed 
the lowest priced unit of its type and 
capacity on the market today. This unit 
comes in sizes from 10 cc to 180 gph. 
Another exhibitor showed a new develop- 
ment in elevator pumps which uses three 
pairs of gears within a manifolded hous- 
ing to achieve compactness and quiet 
operation. Then there was, among many 
machines of the same class, a pump for 
handling pulverized coal. 

Included in an exhibit representing a 
complete line of valves, fittings, steam 
specialties and fabricated piping for all 
power services was a new line of life-seal 
bonnet valves for 1500- and 2500-pound 
service. The bonnet joint is patented. A 
teflon-faced corrosion resisting plug, de- 
veloped by another of the valve manu- 
facturers further expands the field of 
application for its products in the chemi- 
cal and process industries. A line of 
newly developed Teflon packing and 
gaskets for extreme chemical service was 
being offered at the same time by a well- 
known manufacturer in that field. 
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Then there was an exhibitor who has 
developed within the past year a wider 
variety of packless expansion joints, 
which require no maintenance; swing 
joint, universal joint, balanced joint and 
gimbal joint were among the styles 
displayed at the Palace. The flexible ex- 
pansion joints offered by another exhib- 
itor are fabricated from stainless steel, 
monel, and inconel to withstand operat- 
ing pressures up to 5500 psi and temper- 
atures from sub-zero to 1600F. 

A well-known manufacturer of equip- 
ment for handling fluids displayed a 
recently designed self-supporting rotary 
pressure joint which is completely pack- 
less, self-lubricating, self-adjusting and 
self-aligning. It is built for application 
on rotary drying and cooling rolls in the 
paper, textile, rubber, plastics, chemical, 
and food industries. The paper industry 
uses joints of this description on paper 
machine dryers, calenders, corrugators, 
Yankee dryers and embossers. The tex- 
tile industry uses such joints on can 
dryers, print cans, cotton slashers and 
embossers. The rubber and plastics in- 
dustries use them on rubber mills and 
calenders, as well as on cooling rolls. 

At another exhibit at the Palace a 
complete line of newly designed revolv- 
ing joints was shown. These joints, 
which have been extensively tested, are 
made in 1/2-in. to 5-in. sizes. They re- 
quire no lubrication or packing and are 
completely self-aligning when mounted 
with flexible hose. Still another manu- 
facturer in the same field offered a new 
idea in swivel fittings, adapted to most 
loading arm installations. It eliminates 
the use of counter-balance arms, weights, 
cables and pulleys and is termed out- 
standing from the safety standpoint. 

One large section of the show included 
exhibits dealing with the handling of 
gases. Equipment in this category em- 
braced fans and blowers, with their 
drives and controls, ducts, screens, fil- 
ters, scrubbers, and separators; as well 
as means of heat exchange for warming 
or cooling, according to any specific 
need. Innovations and improvements 
abounded in this group, as in others. 
For example, a new and smaller tube has 
been developed for a dust collecting sys- 
tem, the smaller size permitting the man- 
ufacture of smaller units. This means 
that this type of smoke eradicator can 
now be employed in plants where room 
is not available for more bulky equip- 
ment. This equipment was shown in 


operation, removing fly ash for re-firing 
and discharge. Another phase, air puri- 
fication, was typified by a wet wash col- 
lector which functions entirely through 
the action set up by the exhauster. 
This equipment is used in boiler plants, 
foundries, chemical and food plants and 
others having to deal with contamination 
of the interior atmosphere by dust, cor- 
rosive fumes and even odors. 

Another group of products dealt with 
water treatment, as instanced by an au- 
tomatic zeolite water softener and a de- 
mineralizer which is said to be capable 
of delivering an effluent equal to, if not 
better than triple distilled water. 

In the line of specialties was an exhibit 
dealing with the chemical cleaning of 
steam boilers and other heat exchange 
equipment. In reference to this method 
it was pointed out that chemical cleaning 
reaches to the bare metal in areas inac- 
cessible to mechanical methods, avoids 
dismantling of equipment and is accom- 
plished in a few hours, as compared with 
days or even weeks where other methods 
are used. An innovation of an entirely 
different kind is the new “powdered oil.” 
This powder is used in a water solution 
as a cutting fluid in all types of machin- 
ing operations. A companion product is 
used for grinding. 

In the machine tool section of the 
show was a substantial group of ex- 
hibits featuring machines for the tool 
room, plant maintenance shop and also 
for manufacturing production. A three- 
spindle drill press turret head was one 
innovation. This self-contained unit gives 
wide freedom of set-up for long or short 
operations, for instance, in drilling, 
countersinking and tapping without 
changing tool points. Another exhibit, 
consisting of specially designed machine- 
tool attachments, featured a rotary table 
which, in effect, converts a drill press 
into a vertical miller. 

Another featured innovation was a 
power tool with integrally motored unit 
that will saw, sand, grind, scratch-brush, 
buff, polish, drill, shape and plane. It 
will also drive a flexible shaft and 
through a power take-off it will drive 
other light shop equipment, such as a 
jig saw, lathe or air compressor. 

The exposition was under the manage- 
ment of the International Exposition Co., 
with permanent headquarters in Grand 
Central Palace; New York. Charles F. 
Roth is manager and E. K. Stevens 
associate manager. 
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Art Institute 
On Campaign 


The Centennial of Engineering held 
in Chicago last September made all of 
us aware of how wide a field of endeavor 
engineering covers. Every phase of 
modern life owes much to engineering— 
even our social customs and artistic ex- 
pressions are affected by engineering de- 
velopments—as witness the effect of 
transportation, communications, power, 
lighting and materials of constructions 
on our manners and habits. Obviously, 
the artistic expression of all people is 
vitally influenced by the physical, social 
and economic factors of their environ- 
ment, and so is vitally affected by us 
as engineers. We should, therefore as 
engineers, take an active interest in such 
community activities as the Art Insti- 
tute, that world renowned art museum, 
school and library in our midst. It 
should be pointed out that two men very 
well known to all engineers are intimate- 
ly connected with the Art Institute: 
Ralph Budd, Honorary Chairman of the 
Board of Trustees and Avery Brundage, 
Member of the Board of Trustees. 


The Art Institute, since its founding 
in 1879, has been supported entirely by 
private contributions. It has never made 
a public appeal for funds. Its facilities 
have always been available to the com- 
munity as a whole, as a civic rather than 
a private venture. 


At present, a large scale physical re- 
habilitation program is necessary: to 
provide a new heating system for the 
Institute (the present heating plant is 
twenty-nine years old); a new roof for 
the buildings; and to provide additional 
exhibition space. To raise funds for this 
purpose, a public campaign is being con- 
ducted. The goal is $1,600,000. All en- 
gineers are invited to support this proj- 
ect. Checks should be made out to the 
Art Institute Emergency Fund, and may 
be sent to the chairman of the Engineers’ 
Committee, Eugene A. Dubin, 105 W. 
Monroe Street, Chicago 3, Illinois. 


MIDWEST ENGINEER 








WSE Personals 




















Paul Rogers, formerly Structural 
Design Engineer with Sargent and Lun- 
dy, has entered into partnership with 
Howard J. Snitoff, Consulting Struc- 
tural Engineer. The new firm’s name is 
Rogers and Snitoff, Inc., Consulting En- 
gineers. The firm is located at 510 North 
Dearborn street, Chicago 10, Illinois. 

Snitoff has worked for many years for 
the U. S. Engineers, and Rogers has 
had many years of experience with nu- 
merous firms in Chicago. He has pub- 
lished numerous papers and a book, and 
won a WSE award in 1950 for his paper 
on “Power Plant Design.” 

James A. Stewart, who joined the 
Society in 1940, has been transferred 
to the Bell Telephone Laboratories, Inc., 
New York City. Previously, Stewart was 
with the Illinois Bell Telephone Com- 
pany in Chicago. 

Marie C. Folta is now Secretary to 
the Vice President of Chelsea Fan and 
Blower Company, Inc. Miss Folta be- 
came affiliated with the Western Society 
in 1950. 

Oscar F. Magnus, who was former- 
ly Research Engineer, American Brake 
Shoe Company, is now Assistant Chief 
Engineer, Ramapo Ajax Division of the 
American Brake Shoe Company. Mag- 
nus joined the Society in 1947. He is 
in the Mechanical Engineering section. 

Rolland J. Strasser, formerly a 
partner in Sargent and Lundy, Engi- 
neers, has retired as of December 31, 
1952. Strasser joined the Western So- 
ciety in 1928, and was in the Mechanical 
Engineering section. 

Edward R. Albert, formerly Engi- 
neering Manager of the Vern E. Alden 
Company, Chicago, is now Senior Part- 
ner and Engineering Manager of the 
company. Albert belongs to the Bridge 
and Structural section of the Society. 
He joined in 1940. 

James W. Jardine is the new head 
of Chicago’s water and sewer systems. 
He has been in municipal service for 44 
years. 

Chicago’s newly formed Department 
of Water and Sewers, of which Jardine 


is the newly appointed commissioner, 
has over 3000 city employees. 

One of Jardine’s prompt actions after 
moving into a temporary office in City 
Hall was to have his engineers begin the 
design of a number of power eductors. 
These are huge vacuum cleaners that 
remove debris and dirt from sewer catch 
basins. Until now this cleaning has been 
done by hand methods. 

The use of power eductors is not the 
only recommendation of the Little 
Hoover Commission which Jardine plans 
to put into effect. By his direction, spe- 
cifications for power wenches to be used 
in routing out clogged drains are being 
drawn up. 

Jardine became a member of WSE 
in 1936. 


Coordinates 
Catalytic Research 


Personnel and facilities for research 
on catalysts, the modern industrial ver- 
sion of the alchemist’s touchstone, have 
been coordinated by Armour Research 
Foundation of Illinois Institute of Tech- 
nology. 

The new research team was set up in 
response to increasing industrial needs 
for such a service, according to William 
A. Casler, director of program develop- 
ment at the Foundation. 

“We have conducted catalytic research 
previously for numerous industrial 
firms,” Casler said, “but we want to 
strengthen this service further and make 
it available to an even wider section of 
industry.” 

Explaining catalysis, Casler said that 
in any chemical reaction where a sub- 
stance alters the speed or the nature of 
the reaction without being changed it- 
self, the phenomenon is known as cat- 
alysis and the substance is called cat- 
alyst. 

“In practical terms,” he added, “cat- 
alysts help industry by making desired 
chemical reactions occur more rapidly 
and produce higher yields of a purer 
product than they would without the 
catalyst.” He listed the petroleum re- 
fining industry as a large user of cat- 
alysts in its operations. 

The new research group calls for a 
team plan of action, with the team pool- 
ing the combined knowledge, experience, 
and research techniques of a staff cap- 
able in many related fields. 
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American Bridge 
Gets Contract 


Award of a contract to American 
Bridge Division of United States Steel 
Corp. for fabrication and erection of 
the steel framework of the Prudential 
Insurance Company’s new mid-America 
home office in Chicago was announced 
January 7 by Carrol M. Shanks, Pru- 
dential’s president. Approximately 31,- 
000 tons of steel will be used in the new 
41-story skyscraper—Chicago’s first 
major office building in many years. 

Officials of U. S. Steel stated that 
much of the steel will be fabricated by 
the Gary plant of American Bridge Di- 
vision. American Bridge, which fabri- 
cates and erects bridges, buildings and 
many other steel structures from coast 
to coast, constructed the San Francisco- 
Oakland Bay Bridge, Empire State 
Building, Chrysler Building, United Na- 
tions’ Headquarters and most of Rocke- 
feller Center in New York. Its most re- 
cent job in Chicago has been the new 
Greyhound Bus Terminal at Randolph 
and Clark Streets. 


Ground for Prudential’s new building, 
which will rise over the suburban sta- 
tion of the Illinois Central Railroad and 
overlook Grant Park, was broken last 
August. Work has been going forward 
on the caissons and foundation on which 
the building will be erected. It is ex- 
pected that this will require another 
eight months to complete. 

Erection of the huge steel framework 
will probably begin the latter part of 
1953, and engineers believe that it will 
take about a year to complete. 

Naess and Murphy, Chicago architec- 
tural and engineering firm which de- 
signed the building, said the 600-foot 
structure should be ready for occupan- 
cy in 1955, barring contingencies. 
Charles Murphy, member of WSE, ex- 
plained that the sinking of caissons and 
installing of foundation is much more in- 
tricate and difficult than in ordinary 
office buildings on an open site. The 
Prudential building will straddle 22 
tracks of the IC, and work is being 
handicapped considerably by train 
movements. 

The building will have about 1,000,- 
000 square feet of rentable floor area. 
Of this the insurance company will use 


30 per cent. The remainder will be 
leased, mostly to large corporations. 

Among the features of the new struc- 
ture, which will overlook Grant Park, 
will be an up and down escalator sys- 
tem from the train level through the 
seventh floor. A conveyor system of mail 
distribution for the company also will 
be installed. 

Another outstanding feature will be 
100 per cent air conditioning. A hall 
suitable for industrial exhibits and ac- 
commodating 1,000 will be situated on 
the ground floor. It will be available to 
both Prudential employees and tenants. 
Parking space for several hundred cars 
will be provided on three levels. 


See The World 
The Engineer's Way 


One sure way of seeing the world is 
to work for the army’s corps of engi- 
neers. 

Col. Robert P. Kline, district engineer 
for the Chicago district, announced re- 
cently the army engineers have open- 
ings for civilian workers in Alaska, Eu- 
rope, Okinawa, Japan, French Morocco, 
Iceland, Greenland, Turkey and the 
Caribbean area. 

Openings are for architects, engineers, 
draftsmen, engineering aides, adminis- 
trative personnel, and mechanical trades 
for military construction jobs through 
the world. 

Salaries range from $3,175 to $8,360 
per annum, plus cost of living allow- 
ances of 10 to 25 per cent of base pay. 
Dependents are permitted to accompany 
workers in most areas. 











INSURANCE, ACCOUNTING, 
FINANCIAL, TAX AND 
ALL OTHER ADMINISTRATIVE 


APPRAISAL ENGINEERING CORPORATION 


3655 MW. ASHLAND AVE., CHICAGO 13, ILL. 
WEllingten &-1112 
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Engineering Societies Personnel Service, Inc. 


New York Chicago 


Detroit San Francisco 


84 East Randolph St., Chicago 1, Ill.. ST ate 2-2748 


These items are from information furnished by the Engineering Societies Personnel Service, 
Inc., Chicago. This SERVICE, operated on a co-operative, non-profit basis, is sponsored by the 
Western Society of Engineers and the national societies of Civil, Electrical, Mechanical and 
Mining and Metallurgical Engineers. Apply to ESPS, Chicago and the key number indicated. 
Prepared ENGINEERS AVAILABLE advertisements limited to 40 words. with typed resume 
attached may be submitted to ESPS Chicago by members of Western Society of Engineers 


at no charge. 


A New Year brings new hope, new plans, and a new outlook on life. Now is the time to 
start thinking of the engineering work you want to accomplish this year. If you need engineers, 
contact us and we may be able to help you. If you need a new position to challenge your en- 
gineering ability, get in touch with us. We are here to serve YOU. 


B.H.A. 


POSITIONS AVAILABLE 


T-9513(a) JR. DESIGN DRAFTSMAN, 
ME Age: 21-30. Recent grads or better. 
Duties: drafting and design calculations 
to start and decreasing as more engrg. 
responsibilities are assigned in plant 
engrg. dept. of a meat packer. Salary: 
$80-$95 per week. Location: Wisconsin. 


T-9513(b) ASSISTANT PURCHAS.- 
ING AGENT. Eng. degree. Age: 28-40. 
2 plus yrs. exp. in production schedul- 
ing or inventory control. Know.: C.M.P. 
regulations desirable. Duties: assisting 
in supervising purchasing department on 
machinery equipment, and production 


supplies for a meat packer. Salary: 
$110-$120 per week. Loc.: Wisc. 


T-9513(c) INDUSTRIAL ENG. Age: 
28-35. 1 plus yrs. exp. time study work. 
Duties: establishing labor measurement 
standards from time studies and micro 
motion studies. Salary: $400 mo. Loca- 
tion: Chicago and Iowa. 


R-9512(c) LAB. TECHNICIAN. Age: 
up to 40. 3 plus yrs. exp. in gas com- 
bustion equipment. Knowl: testing of 
appliances. Duties: testing gas appli- 
ances, doing some research and devel- 


opment. For a mfr. of gas appliances. 
Salary: $400-$500. Loc.: Chicago. 


R-9512(d) QUALITY CONTROL. Age: 
up to 40. 3 plus yrs. exp. in inspection 
work on sheet metal products. Knowl.: 
shop processing and methods. Duties: 
supervising and actual inspection work 
on sheet metal products. For a mfr. of 


sheet metal products. Location: Chicago 
Salary: $400-$500. 


R-9511 RECENT GRAD. ME or CE 
Duties: vibration testing of heavy 
machy. and blasting. Combination of 
field and office work. Office work con- 
sists of analysis of reports and records 
on vibration problems. Travel: 20% 
of time day or 2 at a time. Salary: $350. 


MIDWEST ENGINEER 


Loc: Chicago. Employer will negotiate 
the fee. 

R-9510 SALES. Eng. Degree. Age: up 
to 40. Knowledge of boiler and ma- 
chinery insurance, fire insurance and 
use occupancy or boiler or plant power 
machinery. Selling line of boiler and 
power plant insurance for old well- 
known company. Chicago, St. Louis, 
Minneapolis territory. Salary: $4000- 
$5000 and commission. 

R-9507 CHIEF ENG. ME Degree or 
Equiv. Age: 35-50. 5 yrs. exp. Prefer 
man familiar with Oil field surface 
equip., product devel. and design. Must 
be able to “get along” with others. Du- 
ties: Chief Engr. over dept. of 8 engrs. 
and drafts. Resp. for policy formulation 
and complete supervision of dept. No 
traveling. For a foundry machine shop 
of Grey Iron Castings. Salary: $400- 
$600. Location: Ohio. 

R-9506 FIELD ELECTRONIC ENG. 
EE or equiv. Age: 25-35. 1 plus yrs. in 
electronics, radar or microvaine work. 
Must be citizen. Knowl: general elec- 
tronics and circuity. Duties: field engrg. 
installation, supervising repair and 
maintenance, application, modification 
of equip. For a mfr. of Commun. Sal- 
ary: up to $500. Loc: as close to man’s 
preference as possible. Some travel. 
R-9505 TOOL DESIGNER & MA- 
CHINE. Age: up to 40. 5 plus yrs. exp. 
ia designing special machinery, tool and 
dies. Duties: designing special equip. 
on the board. For a mfr. of machinery. 
Salary: $6000-$7200. Loc; Indiana. 
Employer will negotiate the fee. 
R-9504 FOOL DESIGNER. Age: up to 
45. 2 plus yrs. exp. in designing tools, 
dies, jigs, fixtures and production equip- 
ment. Duties: designing production 
equip. For a mfr. of Conveyors. Salary: 
up to $400 per mo. Location: Chicago. 
Employer will pay one half of the fee. 





If placed in a position as a result of an Engi- 
neers Available or Position Available advertise- 
ment, applicants agree to pay the established 
placement fee. These rates are available on 
request and are sufficient to maintain an effec- 
tive non-profit personnel service. A weekly 
bulletin of positions open is available to sub- 
scribers, Apply ESPS Chicago. 





ENGINEERS AVAILABLE 


PIPING DRAFTSMAN 65 plus. Many 
years drafting and detailing on piping, 
valves and fittings for process and 
power plants and refineries. Chicago 
$5000 532 MW. 

DRAFTSMAN 41. Eight yrs. doing me- 
chanical detailing and piping. Four 
years detailing parts. Chicago $5400. 
535 MW. 

PATENTS CE 30. Six and one half yrs. 
Structural Engr., doing design of con- 
crete structures. U.S. $7200. 536 MW. 
METALLURGIST MET 24. Two yrs. 
metallurgical observer in Open Hearth, 
scrap yard foreman & scrap inspector. 
Midwest $5200 537 MW. 

SALES ENGR. 32. Six yrs. selling pro- 
motion, advertising, purchasing, super- 
vise install. work, Chicago $6000 538 
MW. 

SALES ENGR. ME 40. One yr. designed 
2 water coolers. Six yrs. sales engr. 
selling brand and cutting tools to in- 
dustry. Two yrs. Chief Prod. Engr. in 
charge of processing, tooling and in- 
spection. Midwest $7200 539 MW. 
DEVELOPMENT ME 38. Seven yrs. 
development engr. responsible for se- 
lection, testing of Army field equipment. 


Midwest $6000 540 MW. 
FIELD ENGR. CE 25. Two and one 


half yrs. supervision of layouts, lot sur- 
veys, purchasing, payroll, report writing 
and specification work. Chicago $4500 
541 MW. 


FIELD ENGR. CE 24, Seven mos. in- 
spection and supervision of various 
construction and maintenance jobs. Mid- 


west $4500 542 MW. 
DESIGNER ME 34. Four yrs. eight mos. 


design engr. in process and chemical 
plants. One yr. four mos. instrument 
man on erection and layout of jigs and 


fixtures for aircraft production. $6500 
Outside Chicago. 543 MW. 


FIELD ENGR. CE 25. Twenty-three 
mos. Jr. Designer doing preliminary and 
final design on reinforced concrete, es- 
timating, hydrologic and _ hydraulic 
studies and some specification work. 


Chicago $4200 544 MW. 
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Fixed End Moments 


Tables and Formulas for Fixed End Moments, by Paul 
Rogers, Frederick Ungar Publishing Co., New York, N. Y. 
1953. 95 pages. Price $3.75. 


This is a time-saving, helpful book which furnishes the 
fixed end moments for practically all possible loading con- 
ditions, eliminating the solution of any formulas. Designers, 
who use the MOMENT DISTRIBUTION METHOD, often 
find that actual loadings require time-consuming computa- 


tions for the FIXED END MOMENTS. 


The book contains loading diagrams, mathematical formu- 
las and tables & charts of fixed end moment coefficients. 


The jacket of the book mentions that the author, a Chi- 
cago consulting engineer and educator, won a 1950 W.S.E. 
award for his paper on Power Plant Design. 


P.R., W.S.E. 


Voltmeters 


Vacuum-tube Voltmeters, by John F. Rider, revised by 
John F. Rider and Alfred W. Barber, John F. Rider Publish- 
ers, Inc., New York 13, N.Y. Second edition, 1951. 422 
pages. $4.50. 


This is the only book we know of which devotes itself 
exclusively to vacuum-tube voltmeters. And this edition is 
twice as large as the 1941 edition. This second edition covers 
all types of vacuum-tube voltmeters, including diode, triode, 
rectifier-amplifier, tuner, amplifier-rectifier, and slide back. 


Step-by-step methods of applying the vacuum-tube volt- 
meter (VTVM) to basic measurement of capacitance, induct- 
ance, resistance, a-f, r-f, and d-c voltages and currents are 
given in the section on the applications of VTVM’s. 


This book has both its practical and theoretical sides, 
which makes it especially valuable to not only engineers, but 
also to laboratory workers and technicians. Further, it is a 
good source for experiments to be used in laboratory courses. 
There are review questions at the end of each chapter which 
increase the book’s worth for use in courses. 


V acuum-tube V oltmeters has a large number of schematic 
diagrams, graphs, and illustrations. A bibliography con- 
taining over 200 references gives engineers a source of pub- 


lished articles on VT VM. 


Jet Powerplants 


Aircraft Jet Powerplants, by Franklin P. Durham, Pren- 
tice-Hall, Inc., New York, N.Y. 1951. 326 pages. $6.65. 
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This book places its emphasis on the gas turbine. It is 
written mainly for use in undergraduate courses, with fluid 
mechanics and elementary thermodynamics as prerequisites. 
Probably, this book is best suited for junior or senior courses 
in jet powerplants. 


The first six chapters of the book have been organized to 
form the basis of a short study of the over-all phases of jet 
propulsion and the principles of the gas turbine. The next 
few chapters take up the study of jet engine components in 
more detail. The last two chapters present the fundamentals 
of the ramjet engine and the rocket motor. 


The theory of compressible gas flow is developed, as nec- 
essary, throughout the book. 


Many graphs, illustrations, and diagrams appear in the 
book; also many formulas. At the back is a ten-page table 
on the “Thermodynamic Properties of Air.” 


Architectural Graphics 


Architectural Graphics, by C. Leslie Martin, The Mac- 
millan Company, New York 11, N.Y. 1952. Paper bound. 
213 pages. $4.00. 


Several sentences from the author’s preface aptly tell why 
a book of this sort is useful: 


“It is difficult or impossible to explain design and con- 
struction satisfactorily in written or spoken words alone. 
Shapes, sizes, and design relations require drawings for 
their clear explanation. In order to translate creations of 
the mind into terms which can be most clearly understood 
by clients, and into instructions which can be most easily 
followed by builders, it is necessary that architects and de- 
signers be thoroughly familiar with all methods of represent- 
ing objects by drawings.” The book shows how to gain this 
familiarity. 


Architectural Graphics serves the further purpose of bring- 
ing together all materials related to the drafting methods used 
in architecture, and by extension, many phases of engineer- 
ing. Previously, until a recent trend set in, most of these 
materials were treated in separate courses. In this book, even 
multi-view orthographic drawing, the kind all engineers 
know, is taken up briefly. 


The three main sections of the book are “Orthographic 
and Oblique Drawing,” “Perspective Drawing,” and “Shades 
and Shadows.” 


There are any number of drawings and sketches demon- 
strating the ideas presented by the text. They also demon- 
strate the book’s principle that words used by the designer 
are more meaningful when augmented by drawings. 


January, 1953 
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RELIABLE 
Contracting and 
Equipment Company 


GENERAL CONTRACTORS 


Specializing in 
Underground Construction 


100 N. LASALLE  CEntral 6-1816 





Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


Alvord, Burdick & 
Howson . 


ENGINEERS FOR 


Water Works, Water Purification, Flood Relief, 
Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive Chicago 6 
Telephone: CE ntral 6—9147 





Western Ventilating & 
Engineering Company 
Air Conditioning 
& Ventilation Contractors 
POWER PRESS FORMING — ROLL- 
ING — SHEARING — SAWING — 
ARC, GAS & SPOT WELDING, 10 
GAUGE AND LIGHTER STEEL — 
FABRICATION AND INSTALLATION 
1019 West Grand Ave. 
Chicago 22, Ill. 

PHONE CH 3-3434-5 





Harza Engineering Company 


400 W. Madison St. 


Chicago 6, Illinois 


Telephone RAndolph 6-3451 





SARGENT & LUNDY 
ENGINEERS 
140 S. DEARBORN STREET 


CHICAGO, ILLINOIS 














MIDWEST ENGINEER 


Northwestern U 
Dedicates Hall 


Formal dedication of McGaw Me- 
morial hall combined with the tradition- 
al Founders’ Day Convocation will be 
held at Northwestern University at 3 
p-m. on Sunday, Jan. 18. 


Some 5,000 persons are expected to 
attend the ceremonies which will fea- 
ture the Hon. Charles P. Taft as speaker. 


A 250-voice choral group will sing at 
the dedication of the building which 
will be the site of the World Council 
of Churches meeting in 1954. 


Others on the program include Rabbi 
Louis L. Mann of the Chicago Sinai 
Congregation, the Rev. Fr. Leo Hartke 
of the St. Athanasius church, Evanston, 
and Harold A. Smith, Chicago attorney 
who is president of the Northwestern 
Alumni association. 


Invited guests include the mayors and 
presidents of North Shore communi- 
ties, prominent church and civic lead- 
ers, and the more than 300 alumni and 
friends of the University whose gifts 
made erection of the $1,300,000 audi- 
torium possible. 


McGaw Memorial hall, which can be 
arranged to accommodate 12,000 per- 
sons, will be the largest auditorium north 
of Chicago’s loop and is to be used for 
civic events, convocations and com- 
mencements as well as indoor athletic 
events. 


The building is named in honor of 
the late Rev. Francis A. McGaw, mis- 
sionary to Africa, whose son, Foster 
G. McGaw, gave $400,000 toward the 
building fund. 


Charles P. Taft, speaker for the dedi- 
cation and convocation, is a prominent 
church lay leader, a former president of 
the Federal Council of Churches of 
Christ in America, owner and publisher 
of the Cincinnati Times-Star and Repub- 
lican candidate for governor of Ohio last 
year. 


He has held a number of important 
federal posts including director, U. S. 
Community War Services, Federal Se- 
curity Agency; director, Wartime Eco- 
nomic Affairs, U. S. Department of 
State; and director, Transport and Com- 
munications Policy. 


Double Recoil 


Used on Cannon 


According to the Army, the tremen- 
dous “kick” of its new atomic cannon 
is absorbed by an innovation in artillery 
—two recoil motions. The primary re- 
coil takes care of the big gun’s actual 
“kick,” while the secondary recoil ab- 
sorbs the forces created by the primary, 
says R. Hoe & Company, Inc., New York 
City, maker of the unusual mechanism. 


In recoil, the atomic cannon’s entire 
carriage slides back on stainless steel 
guides over its central turntable and rear 
pan. The gun is returned to normal po- 
sition by a hydro-pneumatic device con- 
nected to the carriage. 


Another feature of the 280 mm wea- 
pon is the ease with which its giant bar- 
rel can be raised and depressed—zero 
to 55 degrees. This is achieved by a 
hydro-pneumatic equilabrator. It so bal- 
ances the barrel that in the event of a 
power failure one man can operate the 
mechanism by hand without exerting 
more than 30 pounds of force on a con- 
trol wheel, say Army ordnance authori- 
ties. 


A prime manufacturing problem was 
precision machining of metal parts 
weighing up to 1600 pounds. For in- 
stance, a surface mirror finish of four 
micro inches was required. In one case 
this was accomplished with a honing 
machine that was intended originally to 
finish cylinders of much smaller diame- 
ter than those used in the super gun’s 
recoil and equilabrator mechanisms. 
The machine was rebuilt to accommo- 
date larger work. Extensive alterations 
also were made on other machine tools, 
because urgency required the use of ex- 
isting production equipment. 


One of the many intricate manufac- 
turing problems solved was machining a 
soft copper ring over one foot in diame- 
ter and only one-quarter inch in cross 
section. The part was finished to a par- 
allelness accuracy of one-half thousandth 
inch. Still another production achieve- 
ment was machining a finished part 
weighing 250 pounds from a 1200- 
pound steel block. 
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ROBERT W. HUNT COMPANY 


ENGINEERS 


Inspection * Tests 

Consultation 

a 
Engineering Materials 
e 
Cement * Concrete * Chemical 
Physical and Metallurgical 
Laboratories 








175 W. Jackson Blyd., CHICAGO, And All Large Cities 








ESTABLISHED 1913 
WALTER H. FLOOD & CO. 


CHEMICAL ENGINEERS 
Inspection and Testing 
Of Materials and Structures 
Buildings, Roads, Streets, Airports 
SUPERVISION OF CONSTRUCTION 
CONCRETE CORE CUTTING 
6102 S. BLACKSTONE AVE. CHICAGO 37 
Branch——1332-4 N. Westnedge Ave. 
Kalamazoo 53, Mich. 





4606-28 West 12th Place 
Chicago 50, Ill. 





BI shop 2-1533-4-5 Town Hall 3-0905 





GRIFFENHAGEN 
& ASSOGIATES 


Consultants in Management 
since 1911 


MS 


CHICAGO 
333 N. Michigan Avenue 
RAndolph 6-3686 


NEW YORK * BOSTON * WASHINGTON 
MILWAUKEE + LOS ANGELES 








E. R. GRITSCHKE 


and 
ASSOCIATES 
Consulting Engineers 
Designers of 


MECHANICAL and ELECTRICAL SYSTEMS 
for BUILDINGS 


11 S. LaSalle St., Chicago 3, Ill. 
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Freyn Engineering Dept. 
Koppers Co., Inc. 
Established 1914 
CONSULTING ENGINEERS 
for 


Blast Furnaces—Steel Works—- 
industrial Plants 


Industrial Power Generation and Use 


Technical and Financial Reports 
Surveys—Appraisals 
Designs and Supervision of Construction 
109 North Wabash Avenue 
CHICAGO 2 





MAX M. SALZMAN 


Consulting Engineer 


SPECIALIST IN INDUSTRIAL BUILDINGS 
DESIGN AND SUPERVISION 
POWER PLANTS 
BUILDING INSPECTIONS 
APPRAISALS 


53 W. Jackson Bivd. Chicago 4 
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CONTRACTING 
AND 
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Contractors 
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MUNCIE CONSTRUCTION CORP. 
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Plant Electrical 
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Muncie, Indiana 
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Our rtenas and business associates 


-m. every Wednesday for the weekly Noon Luncheon 


Meetings. These luncheons, held in the Society’s Headquarters, 


are bigger and better than ever. Add to them the stimulation 


given by an engaging speaker and you get for the sum of only 


$1.50 including tip, a real bargain in education and good 


fellowship. 


For reservations, call RAndolph 6-1736. 


Western Society of Engineers 
84 East Randolph Street 
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